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1 1 '>£ < 1 1 1 ( R B s ) St/, J3;£&FiH ( 

I F) m&tomfrl-M'S&tltz I FiH^^S ( I F MM) £^t?*'V h^-^$IJ 
(RNC) ^^Tt&^UliHtv^TA (GSM ; WCDMA) (D}J0A#J^ 
(MS) t'feot, 

mJfB*^ h? — £ftl$P¥-IS: (RNC) frt>(Dfcm.tpT:\ HfiIBilPA#^ (MS) 
<tl!fltB&tfei£g<tJra (RBS) ffil^feiLZfttzmffi (CO OB#^F^PgT?fcoT 

» mmaA^m (ms) am F;iii££^?^#i#fi^Pi£*B5rr£ i fi^b^i 
imHift*(i# (t i is) $«tH-rs«fedi=a^**tfci^niiraii«^ttai^a ( 

T I S DM) ^^L. 

misE i FSii^is ( i f mm) tfmu i Fa^^raniiPiisft^w diss) 

[IS^«2] ffltBl F;li]^¥IS (I FMM) fltFHfi I F a^SftMISllH 
^ (MS) o 

[ii*3i3] fj-Bi fsi^s (i fmm) tf. mtmr$mm\~niiz>m 

IB I F;!i|3££, I F;!"]5l h 'J (I FTS) LT|§S«r?-& «fc 

2;ftTl^Z<!:£*#$[<h^£If;fcJl1 fB«tO)*PA#^ (MS) . 

[»^JS4] MIBI F^aW^f^^ (T I IS) A<fllB I Fl^ 

mism^ (i fts) iz^&ft&^L&ftmk?zm*m3tm<DtoA%m < 

MS) o 

[it*!© 5 ] aaaa i fm%. h 'j *nt-^ (i fts) tmtmmmm 

A^(7>feiHtfeS^HtlIfiA0A#^ (MS) (DI FA>Kt-/<^ItLt^^t 
I F/\> K*— /^5fc¥IS: (HORM) A^IJ^Lfc (NEHO ; MEHO) R&C: 
mllB I F/WK;*-— (HORM) lcJ;oT 
^^3XI±Ii^^4fB«£(7>tt]A#^ (MS) o 

[IS*JS6] MIBI FM>K*— /<3M£ (HORM) ^HtJfB&fJjiHtvX 
=fU<J>*"J \>n — 0W&£®L (RNC) fllwiigU 
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-/< (NEHO) <Dfc3tl::j£«LT\ fidsE I h 'J (I FTS) 

(rbs) zftLxmuttiA^m cms) ^m-t&j:dic>&i^£ 
[»*jS7] ffirisi f/\>k*— (ho rm) tmntD^mm (m 

s) fldiiSU ^tb^M/\> K*— /< (ME HO) (7)&£l::j£§LT. H5IB 
I FSl^h'JtflS^ (I FTS) &&?izm-&£*l-C^&Zt&te®Lk 
■T-SHS^3X[±Ii^4lBtJc(7)*aA#^ (MS) o 

[»^^8] mtzuaA^m (ms) # % 
MsesSjii^tL^iiii^ (co ±^-e^p D n i (Qos) £^*iu hjjib 

*y h^-^ftJffcWS: (RNC) l^fltE+J— t*X n a pl (QoS) <7>Hr$6£>£lt-f 

<s«fc5i:ia^*jh.fci£ttaKiE«^s: ( c q mm) £=frr& z t 

^JS 1 1B«E(DJ)nA#^ (ms) o 

[it*jS9] mmm (co ror^. nfjfBSife&gii^ (rbs) tutrsa 

JraA#J^ (ms) kaymummi-WL&teT— $fc&tf?rt>*iZ>k ki>i~. 

mmoAmm (ms) 

ffiHB^P H 1F B 1Htpl^fIlBSit!l^Sfi^ (RBS) fr«bii|gLfc^-*£N'IRr<*-£ 
fctfNDfWRM^S (DEL) 

BfJlBBtF^I^FjBtefJ&tf^ (c c 

) ±<DTvzf>) ^triztsi-t-zmmnti&miiaz-e&njimm^-®. (pam) 
■t&zk&ttmkt&i&z&i tm<DHQA%m (ms) . 

[11^111 0] fftsB&ljc (CO <Z)F«ik HaiBSife2ISm^ (RBS) km 
UMAmm (MS) £<DFi^*&l~1ifc!&fc^-*fc&^^^ 
£IS3fcJS 1 SB*fc<Z)}jaA#J§j (MS) o 

[IfpfcJin 1] flfllBMIB)]aA#^ (MS) (RBS) k<D 

r£\<D?-$&g.tf. =r— *sp# (dp) x.ifpm%& (cp) mf-^i' 

-A (fr) (D&m&'fr^-cm'ntsti&kk&lz^ 

mtzmAmm (ms) kmu&iii^mm (rbs) £©ra©T— *<5&*<» 

< <h 4» 1 -DOmzm AXP hrtOJmllBf 1 — (DP) 4XDfi2&-x— 
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mzitaAmm (ms) ^mu^m^-p-eoT-* 

^m^m (CMDM) 

mimmrumtmu i Fm^mmmmm^m^ (t i is) x^^^tz^m. 
^BtrBiFBii^i^^rs-r^-^^^m^-r-sis^Jii fs«<z>anA#^ cms) „ 

[§f#iSl 2] MtBI F;!i|£3MS: (I F MM) tf. ^-^^iH^aBSife 
J£©fSJS (RBS) jbNt,fg^-r^JiJPQ#F^F B ^l^fcl^Tt;lil^^HJfeL. 
MIBJ]QA#^ (MS) Tb^MIBJiAa^FBlFB^^I^PI^L^r-^^^JI^-r^Sill^ 
(DEL) ^^-r^Zt^^^-r^IS^in 1fB«t(D*PA# 
^ (MS) o 

imXm 13] '>£ < 1 I 1 Ofl)Iit!!lSII (RBS) «yh7- 
^7frlffl¥l£ (RNC) £=ff-f &*£U)iHSv'X^A (GSM ; WCDMA) (DfiPA 
mm (MS) Icfcl^-CJSafcftlHI (IF) US (ST21 ; S T 2 1 ' ; S T 2 

1 ' ' ' ' ) £Hff-f 6;S;£-efcoT. 

muiMxmm (ms) &i;fisB»iiiiiiis{i^ (rbs) Fiuom^ (co mz. 

, h^ — VfflW^®. (RNC) IcfcLNT I Fmfetiffflfflffi&MVl-'t&TsTV 

-J (ST 2 1 1 ) <t. 

B5SB*y h-7— ^frK4P¥-S: (RNC) fr£>HijfBJjDA#J§ (MS) MsBflnA 
#Jg (MS) IzJcoThUIB I F;li|S^fT^^^MSB^ (CC) (DfllBB#F^F^P 
^m^-T-S I F;!i|£B$F B 1F B 1PS^;jMI-S§- (T I I S) £2H§-T -5 XT" 'V ^ (ST 2 
11) 

utrfBi Fm^ff^mn^'m^ (t i is) -emiF^ti-sjcai^ HnsBfi^o 

HfrfB0#F B 1F B ^*lCHflafi»A#^ (MS) icfc^TflfBl F W^tt o 7^=r v ? ( 
ST2 12) k&m-t&^tZttWLtT&Jj&o 

CIS^iS 14] HfJtB I F ;li|^^HtlfBQ^F^F B 1l^^:<*l^jS^ XftfoftZ Z_t* 
f#m<t-r-5Ii^JSl 3IB*E0^>S 0 

[If^JSl 5] I F;!i]£ h 'J (I FTS) LTMIB I F;II|£ 

( S T 1 3) £Wr3fc]gl 3IB«(D^;£ 0 
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6] ffifBl F3H^IWMM*e*«^ (T I IS) tfWfBI F;H 
£h'J*nt-§- (I FTS) ^-Cilft (ST13;ST211) Ztl&Zt&ft®. 

) <D I F/\> K*— LTl^7b^^£*iJ3£-f -SX^f y?' (ST1 1) 
I F/\> K*— /W^Ufc-Sifl^itlfc (NEHO ; MEHO) fift 

IB i fm%. mj#« ( i fts) Histsxff^s (st 13) t£*rr 
act 1 5E«©*a. 

8] HiJlB^SlJifimvXxArt(Dfe2l«88^fIIB*QA#^ (MS 
) CD I F/\> K^"— \^X^&fr^fr&n'fcirZ>fftU^ z rv? (ST1 
1) UMB»»M->X-rA<0*^ h7 — ^IMttt^Pft (RNC) P\\^$lW.1tZ> 
I F/\>Ktf— (HORM) lz«fcoT3gtT£*U 

h^— K*— /< (NEHO) (D&^lwJ&^LT. iffifB I F3B^ 
MJ#M (I FTS) A<mE*il!li3ia«S (RMS) ^^LTMfB»A#^ ( 
ms) ^£ffi£*L<& (ST1 3) zk&mt?Z>m*m'\ 7gB*cCD7J;£o 

) CD I F/\> K*— /<£i&^<t: LTl^^^S^^fiJ^-T'&HiIlBX^^^ (ST 1 
1 ) At;. HfifB I FS'l^ h 'J (I FTS) C04Ej£^ ^lJj^I¥filfi/N> 

-/< (MEHO) <D&i'Mlzfo®LT. Mlfi*PA#^ (MS) rtl^iutS^-S I F/\ 
>K^"— (HORM) IZ^oTHfT^tL^Ct^^SSt^-r-SIi^^l 
7tB«£cD75>£„ 

[lf#JS2 0] «tSt**ifcii«lS«±©-9-- exSil (QoS) A<MaB*P 
A#^ (MS) |-fc^TM^^H^i:<htlC, ffirSBI*— tfXSIt (QoS) CDflt 

a*<ffiriB*^ h 1 ?— <7fflm^f$i (rno ~>&mts4%&z£&$f&.£ir&tir$.m. 

1 3§Btt<D7J;£ 0 

[»*JI2-|] «ta**Lf=ffl«8H»±©-9— tfxSR (QoS) tflfflSE* 

ifcj&gis^ (rbs) i~t$[,*xE.tiL2*i&t£b\z % wriB-9— exan (qos 

) coffi $fi7b<itiJ!B* y hr7— <7ft)^fS: (rnc) ^j&<t£;ft<S c <t £4$&<t "T-S 
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m*T% 2 2 ] mmmimoffitmmmmtfmt&v- tfxas cq o s 
ffifaftraraPis^ ffiiBi Fastis (i fmm) tmui F3men?zkiz. 

(rbs) jsLxsmutiaxmm (ms) <df^t^^h. 

^0>U>^ (DL) StfTy (UL) _h<DiHfim^JA^lt*P^H^^<t 



(RBS) &.Tfffi$i1}UA%fm (MS) ©rWefrfrtU 

SB*s/ (RNC) |*l(DRlf^-9--rX^^-r^ilit/<^^r^K ( 

BUF) F*3 1— — B$<£#£*U 

HlIIBl F;!i|£¥l£ (I FMM) |Zj;oTflBBI F;li|^A^II^^*t^HiIIBB^F B 1F^ 

Psi-fcLNT. mt^m^vzfT^f^. (buf) flfHBB#raFBiPfflicfc^r^<i^ 
mtmmamamT'ik. atria** hv-tmw^® (rno *<iwsb«#<**i. 

fcfj-^r £biJsB*QAM (MS) 'MXfl^S - t &&®.tt Ztttm 1 3 lfif£(7) 
(RBS) RttffitZftaAmm (MS) ©|BltffT*>*L. 

IWbE**;/ h^— tmffl^®. (RNC) mllBiiHt-T— £ AMffilBilfll&iiOilil 
IB^0>'J>^ (DL) Ji-Ci^fi^n-SHill^tti^aBlfrSfrtfXD. Pff^"^^ X<7) 
a£«/<^7r¥« (BUF) £*TU 

fllBl Flil^^-K (I FMM) |zJ:oTHtlIBI F jl'l^^frt^tL'S hiIIBB^F^FbIP^ 
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(bud <D«riBfiifS-9--rx«ky «t:y*#fc3H5-T— ^ 
BiaBttfflia«M*««&-r-6fc«>. ate** H7-^«»*a crno 

/<*/7r¥S (BUF' ) ^ffl^TSX^-JJi- JU**lTf 

[»*«2 7] inrffii^miBiPi!i*i^«**t«.^#x-^**<«riB/<^ >»t 
^is (bud ©wei»3£iM;c«fcy4i*#i*»^ mEA^T^saWE/* 

«>^T-9--fX^ii*B*1±s W^77¥S (BUF' ) ©/<<y7 7*-fX** 
WE*? H^— OVm^ft. (RNC) tfffirEIBKD/^^T^S: ( 
BUF' ) $ffl^tl!l6*!/N*7 7 7X^Va- ;u£3SfT-*-*«fc 5 Ic3S-&£*lTI^£ 

3M£ (BUF) <D1i&EBf£-»MX«fcy j fc*#^Ji^ WE*f K9-^MP¥a 
(rnc) a)B(|»#a3^Ei*MllilP«+i=a«**t*^*T— ^<D'>ft< i 

£ mis? sct*«tt -r 2 5 %m<D?5>£ o 

[13KI2 9] HUE I F/\^K*-/«*¥S (HORM) A<3I«/S« 

^tifc-x— ^^U-A (FR) IS] ©it* atflflEMWIBSJUS"*"**^^ 

**Lfcfei2IJt*IS^S ( T RDM) £*TL. 

!WEi2l«/»«Jt*<mS<3!)lt*TIslofcieicffiEi F/\>Kt-/<i#¥S ( 
HORM) tfitflfBl Fj»5£ hM***!"^ (I FTS) £fcti « - <t * 1#« <t f 3 
sf^JS2 8lB«c{D^;io 

[|f^3 0] ffl§BS±feillS<S^ (RBS) ^U^HlllBi]DA#^ (MS) M 

o^— -_^Ap^ (dp) TkiSVm^tt (cp) ^frT-* 7 u— 
U (FR) (D&«£:frLTlifr ttl^ 

cpOmJfB^— £5P:# (DP) <D^—5rf. HtlB^^AXP ? h^l^T 1 — 
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%±\~u^mmnmm < i t) &?msi*v hv-*mntt (r 

N C) IZfc^TEtt^H (S T 2 1 ' ) , 

mV±&=E- K^(D^-^feil^HTlMA#S (MS) T?«tti£*l (ST 2 1 
' ' ) . 

flnen#raiwHi*<* mta i Fasi*iwiBPH»*«# (t i is) -c*g***ifc* 

SHfl)f-*7l/-Ai:, ^ea&jMEtt*— Ktffffett* (S T 2 1 ' ' ) t-* 
— ^ 7 A©tt«l<D<#«lll*IWIBllW (IT) lc*tJE-r«^i:*1*«^"^*»*^ 
1 3aB«£<D^;£o 

[»**3 1] MaS I FH3£jb«, T-*fc&*MWSB»itilj&g:{SJl ( R M s 

) ^P)fB±-r*ii»ii^raiwiii=fc^T%,iiiite**t» 

ffiBifiiiii*iwniiP«*i-«rSB*Ji!ii&a«s (rbs) *6aaLfcf-* *<MaB 
*pa#^ (ms) x*&mztiz>^t&ftm±-fz>n*.i%'\ 3xiii*«2 sibie 

[»#«3 2] JS&ftM (IF) ;li|^<7)^l3@^^Hfc I F«3feM ( 
I F MM) ^t, '>$<itT3fl!)JnAfl (MS) it, 'PU< k*>1'D<D& 
m^mm (RBS) ft I/. SEtt©IWfraB»lA#e (MS) h=r—$&M$:'fto 
tz1b<DltoV&*V hr?-<7Um^fSL (RNC) i/XT 1 A (GSM 

; WC DM A) tfcot, 

fflria*^ (rno 

fifE*DA#^ (ms) tfi Fmj£&ft?^mmm<Dtifmr$m&mvi^. m 
imrnfflffi&fttt & i F-m^mn\m^m^ (ti is) £Mbbjjda#j§ ( 
ms) izmmtz&'ji^M'SZfttz i Faj^iniMPaai^a (t i sm) 

hUIBAQA#^ (MS) 

MSB**:/ h 1 ? — £1Mtt#« (RNC) ^CDfcit^lilfcl^T. MIB0#fU1f?i]Pi£ 

ft^-rantriai Fm^mrnr^m^m^ (ti is) ^^aj-r^^^i^^^n 

fcB#MIWBHi#ttai¥» (T I SDM) 

MSB I fSJ«» (I F MM) MtB&aj^tWcMsB I FSi|^B^P B ir B 1PSft^ 
(5-^ (T I IS) rtTfiS^H^MIBB#^F B 1PS-C-MfB I Fjai|££<r?«fc?l-il£ 
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[1**313 3] hi] IB i Fmn^m. ( i fmm) buse i f alteram 

fflSEI F;1"I^¥IS (IFMM) ^ I Fi^h'J^ ( 
I FTS) iZj&gLTHflte I Ffflfc&ft : 7&0\-m-&£*lXl^&Zt$:%f%kt? 

[§*#J13 5] miB^lJ)il^lvX^Ap«q(D^tfcIIA^fllB*DA%Mi (MS 
) (7> I F/\> K*— LTl^frS^^JSU I F/\> 
^fc&^J^tUc (NEHO ; MEHO) BRlCflSS I F S'l^ h 'J JffE^ (I 
FTS) ££fi£-f££ 5 l-Jl^T I F/\> h**-^I#?a (HORM) £ 

MI^^-r^-<t£^«!r-r^Ii*lS3 2aB«)t(7)vX^A 0 

TO3 6] hUIBI F/\>K*— (HORM) A<HtlsBAPA# 
J3 (MS) rtlz^mL. ^H)^I¥fiiIi/\> KsJ— /< (MEHO) a>jfc5£l~J&gLT 
. ffirSBI F»5ghU#M- (I FTS) j&<*fej*£;h.£^££4*«*-r£M#*3 
5SBt£c7)v^^A 0 

[1(1**3 7] ffrlBAlAM (MS) 
TWaB«6jt**tf=a«ffilK-ha>-9— tfxSJt (QoS) £tettU *E*9 h9 
— Otim^-fk (RNC) l-fltrffi-9— tfXSK (QoS) 0)««*2lffi-r*«fc5l= 

ja^**Lfcffi«afti£a*s (cqmm) m*-t*i*iit4»*a3 2 

[»#* 3 8 ] ffjfBgtfei£gfI^ ( R B S ) tf, 
fflrSHflllt**tfcii«l*«±a)-y— If^fpl (QoS) ££1SU IMM^h? 
— 7*ij^P^IS (RNC) izflMEIJ— tfXJ&Jl (QoS) a>W«*3l«-r*«fcol- 

i6**tfctt«aifia*a (cqmm) m*-t^ttt*i*a3 2 

[»*«[3 9] mre i FauewniiBWiBiR^a (tism) a<busemis 
i»<Dffiriai*miwiw*iKrc-9— exam (Qos) a)fHBi*ffiizs^^TS«-r* 



(10) 



!(*$2 003-508991 



UMERSIWrSIHia^ MB I F3BJW« (I F MM) tftHtZl FMfc&'n^^tlz 
[»M4 0] D(rlBaAtttta)nil, ilSI^^^^-^fe^MiBSifeiH 

(rbs) Rummax^m (ms) nin?fT*>*u 

mIaB*PA%^ (MS) 

HtT IB B# Fal PS O Pal I ^ HfT IB«ifeill S<S ^ (RBS) ri^Pli! Lfrx-* £N'IRTf 
(DEL) £*TU 

fllB^'V K7- (RNC) Rl/ffIaB»A#^ (MS) <D=g->*#. ; e 

^'Jtimtmmmm<D^o^ , j (dd s.i;t»>^ ,, j>^ (ud _t<Dfc& 

*B»#S (PAM) £^-?Z>Zt&ftWlt-fZ>m*m3 9iBK©vXfAo 
[s**3S4 1 ] ^Bli^l^^^^-^fe^Ox^^^Ov^y^O)^ 

- $ £ d <t £ £ -T & 3 2 IB*££> vXf A, 

[If 3fcJS4 2] BfllBSifei^^l^ (RBS) RtfiuJaBAnA*^ (MS) FbI 

t(Df-^£^, fflfflffltf* (CP) JklS^-t^tt (dp) ^itt:^-* ? u 

—a (fr) (omm\z iotiff^ti, 

MIB^'V h^-^^J^l^K (RNC) A*. 

^(PbUIBT— ^SP^ (DP) <r>=r—^-^:. HiJlB^-r AXP «v 
fg^L^ft^«IB#F B iraPi (IT) *«|&-r€.«fc5IEtt'r*«*:5lca^**i.fcS«e 
^— KUjfWS: (CMOM) £*rL. 
H5SB*PA#^ (MS) & % 

iWEmtt*— K-Tf© j 3r-5ifia*ttui-r*ffitt i E--K«m^a: (cm dm) £ 

HfHBB#F^F B 1PS7!)<H55B I FaJ£B#IBIIIlllfilffi*«^ (T I I S) 'Cjg^^^fc^ 
[II*H4 3] «3i**LfctS«-hl-fclt** '>*<ttttlA#S (MS) 
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<D. ^MiSflli/XT-AO*^ VMffl^ft. (RNC) tfcot, 

Hfjfe*DA#^ (ms) #i FH£*ff5'<#B#iwni]Hi£attu twiB^Bamw 
£^tM F;iii^B#rBir B iPSJt^fi-^ (t i i s) zmtMuAmm (ms) iz&ii-r 
-6«fe5ica^**Lfc i F3H£B#mMHKitt¥a (t i sm) zmr&^t&m 

v h7— **U»^K (RNC) o 
[gt*JS4 4] ffllB I F3H^[BIWBiSa«^» (T I sm) fr*. iiitSB I 
F3H£R#rariflP!«S3£fiH§- (TI IS) * I F;H£ h 'J tfil-^ (I FTS) £ £ 

ic3ng-rs^t*^a^-rsat3R9i4 3ie«a)^^ h^-^^^is (rno 

o 

[II3US4 5] MlB^itlii^Sv7>TAW<Dfei2l^S^lBAaA#^ (MS 
) (7)1 F/\> K*— LX^&fr&fr&'WML. I F/\>K*— (N 
EHO ; MEHO) *<&KT £ *J^**LfclR(-ffiFSB I F»l£ MJ**«# (I 
FTS) &£.$LirZ> I F/\> K-J— (HORM) & C t 

<b-r^)li^Jl4 4SB«c<7)^^ h^-^flJ^^IS (RNC) o 

[ii*j3i4 e] miB i F»j^B#raraPHS^s (t i sm) *<mfiEimig 
ffiomtmmri\mz-*-\i*&n. (qos) ««i::*-3#»ru 
ffinBftnmwi«A<» miBi Fji'i^s (i f mm) tffiiBi Fmmmn\z^^>v 

<b-r^IS*^4 3Ctt©*^ h«7 — **1»^8! (RNC) o 

[«^4 7] ftllB&fl&^Bfk HMI^Sfc^^^-' ?fe^fflSBSttilill 
Sfi^ (rbs) &i/i|{JlB7jnA#^ (ms) <oMT?fTfc>*u 

mtttv h?— **wp¥« (rno # s 
>u ^^^(Dfeiim^^-etL^tgijp^-ar^m^iis^is (pam) ^-r&z 

<!:£4#a<!:-f 6»#il4 5tBma>*^ h^— (RNC) 0 

g{tJ§ (RBS) S.tKfltllBilDA^^ (MS) <Dlffl-etTt?tL, 
#JsB*'> h9- (RNC) fr\ 
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(DPir^-tl-'I'XaJilii/N'^^T^IS (BUF) £^L. 

ffjfBI F;!i|£3MS (I F MM) iZ&^xmtZl F m^tfmft 2 ft &mmmT£\ 
Palzfcl^T, WIBiKS/^^^r (BUF) ffJtBB#fil]fiSI^4 3 l^i2i{s£ft&'<# 

(rnc) t,mtmmmm<omTWzmmi^^t~'r—^^:t}iuniA%m (m 

S) ^«-T4^i:^«i:-r*»*^4 6%m<D*v (RN 
C) „ 

S<t^ (rbs) Rismmaxmrn (ms) ©ra-efrfrtu 

«IE*9 (RNC) 3b<. 

HdaBiiiBit^© ^ 0 > 'J > £ -fCizHl £ *l 3 1W 0) fflsBfeillT 1 - $ * MIElt ffl 
(DfifT^-9--rX<7)^fS/<'y (BUF) £*iU 

MSB I FSIg^S (I F MM) ic^oTmllBI F m^mn^ft^m^fUm 
pglzfcl^T, HJUB^-y h^-^ftiJ^^K (RNC) fr\ HfllBT-^^O^^ 
M'> ^ -t±, h>FbB^F b 1F^I10^T ^IzMHtllfiT 1 -^ fc>£(D M£-t# * i± & - «t 
"T £ it* 4 671jSli^^4 8 0^1**1^1 *l=EttO>*^ hr?—<?m 
(RNC) o 

3M£ (BUF) 0)itJlBm^><XJ:y fcizt^r-* omtttfflUm 

ffl©«fey*#JSSE«M*tl«t-r«fc«), BtflB^-v h7-^«iJ«W#P6 (RNC) 
tffti<T)^VZ>T^®L (BU F' ) ^ffl^tSX^rva-;^ifftl)J:^^p 
£;hTl^Z,h£^&<!:f <5>S**JS4 hr7-*flJ»¥8l (RNC) 

o 

3M£ (buf) (DHijiBFJf^-tf-'rxj: y t^^t^^. HtrSB/<'v^T^s©frSB/^ 
^^r-y-i'X^JiiJD^-y:, ttfl)/^^7¥S (buf' ) <D/tvz?T-y-4 x^m 

'PZ-e&t-tb. WE*9 h 7— (RNC) ^ffllB^O/'C^^r^iS ( 
BUF' ) £JB^TU]fl*)/^v37 7X>rvzL— £H*r 5 l-iS^HTl^ 



(13) 



ttm. 2003-508991 



(buf) ofiiBPif^-y-^x.tyt^^^ii^. mrfB^ ^ v-v-tum^fs. 
(rno (DNiifg (del) tmmm^ram^^m^^^m^-^ 

(rno „ 

[ii^«5 3] HdaBi F/\^K*-/«*¥a (horm) tfg 
fi^tt^— u— a (fr) hixdh:* jsLumim^r^^-t^^^^ 

&Z*ltz&i£&.mtt&. ( T RDM) 

horm) AqittlBl F«i|£ h'J*f(I# (I FTS) £tt *>"f £ - <t *4#ft 1 1" 
IS^J14 5fE<£0)*y ^-7 — ^#J»#» (RNC) o 

CIt^^5 4] 'PtZ < 1 1 1 oa>a£*fej£®{IJ^ (RBS) % IS^JS4 3 7!j 
S»*«5 3©L%r*I.AM 5iJSlJil=IB*a)**V — "2?««J»#R (RNC) 

(MS) <h£^£z<h£4#&<bi-&^IlJiI<iv*^A 0 
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[000 1] 

*f£W li&IbiHI vX^Alzfclt-SJS i&SSlffl ( i nter-f r equency) fflfc Zmft-f 
[0 0 0 2] 

tasti-So jaa*i«xi4i/XT-AiB/\>K^-— /^Mtt^taittst, 

l±ll<i:-BJBa*lw»-r*Jia*nil*3fe* t lll*&**>'*- MJ#«lcJ6*L-C, 1 

ftlHlXI±->XTAIffl/N> K*— /^ito 
[0 0 0 3] 

»ii!i2HtSt»]A#SIWT?fttt^ttfl:-r*i» Ka>inA#»* 

[0 0 0 4] 
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*§&w H n\ Amm i- 1$ r z n b m mtm mz. ? tz to i~ e a>B#ra nn 
pk £ ffl i * & # ^ t 3 n s £ -r & • 

JUT. J^;£&RI]l± Ti fj <!=5aKSSlE-f 
[0 0 0 5] 

^ijiiifii/^^Ai-fcit-s i Fai^*h'j*-r*fcto<ofi£**asi=iiaL, nn 

AT E L E05— figW&ffllH^LTl^o #]xl±**£IijJiM S -efc^APA#^l±^ 
m 1 (D^SbiHtvX^AT 1 T'K^Wflg^ifey , m2(7)^Hj®iIv^^AT 2 In 
fcVtti^tfcotck^ #»Hl'>^fAT 1 , T 20I^SPT?. *£Uj 
JSMSliHfc>S>-trJUS 1 , S2, S3, ST . S3' &lS C 1 - C 6 #0 
^Z^^BlfigTfc'&o I^^\>h't-/mfl:J:ot, ^H)SMSl±|Wl-vX 

[0 0 0 6] 

Hil=» SIS 1 ©»»a«*>Xf AT 1 <D-«t Lt, h 7—$ flHIH^K R 
NC (Radio Network Controller)^:. < <t £ 1 -DCD&t&vk&mm R B S % R 
BS' (WCDMAlCfc^TI±«H»*il!lSi"ffdI*t*) '>£< 1 O(0JB 
AfiMS (Mobi le Station) #.tf£3&<7> (*5*b<) /<7 V ZfLtz-tifrS 1 

S2, S3, ST , S3' ^t^WC DMA (Wideband Code Division Mu 
Itiple Access) XliC DM A (Code Division Multiple Access) SUlv^f A£ 

[0 007] 

|g2(D^i!liSf5vXTAT 2(D— !5>Jli. GSM (Global System for Mobile Co 
mmuni cat ions), PDC(Personal Digital Cel lular) JBiTfD - A M P S (Digital 
-Advanced Mobile Personal Service^t&l-tfcofciHI y^fAT'fcli, 
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[0 0 0 8] 

M 1 l-fcl^T. GSM y Xf 2 O^SHI V^f A T 2 t LX^ 

. mi IC^tG S M i/Xf > h P-7 B s c, < £ 4, 1 

oo^lliif 3c«IM s c&i;iPmiHI5E^G M S C ^ ^>o ^Ul^M 

o T +r— t* X £ *t & 2 tl £ o 
[0 0 0 9] 

m 1 l:fclt4WCDMAv^fA©^'V h9- ^flJi&P¥l£RN CliUMS Ca 

-v h Lt G s MVXf A©Hn»iHBS»BG M s c li*. 

[0 0 1 0] 

3& 1 &^2 0)^ij!)ii<SvXi L AT 1 , T 2 (7)tfeSW^fBBSI-lS C"C, IS 1 0> 
^ItiilivX^AT 1 (D-trJUS 1 . S2, S3, S1' , S3' 12© 

^UbiS^IvX^AT 2<7)-tr;uc i -cet^l:, XliSflttlfll^- * 
^U]^M S l±m 1 at;* 2 (D^EbiifivX^A(7)^ffll^oTiJ)^Rr^-efc5 9 

o 

[0 0 1 1 ] 

^_ y ^^5 t o(DiSli, RTflfc&IEBBI-Ht^SiS (coverage reason 

s)lc«i:<6. ^1 OffiilvX^AcD^cf t>-Ts l^&£<t!l(7>vX^A=b:£ 

y h7-^ft]ffl#l&RN Cl-J3;£3&Pil1/\> K*— /^Xli^XT AIB/n> Ksj— '< 

y j£ l mh*t? fu ffl -r h z. t tf^m. iz # s 0 

[0 0 1 2] 
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/ \ > K*— / < £=tt 3 SiltDl^ li^mdllH" £ IS (capac i ty reasons) TJ & o 

i*««iSMsici9:!te)Hfcaafi«[iHia^«i FMMiaot^ff* 

[0 0 1 3] 

titfcU, fro* si h^-^l^li^tLTl^igl^ tt!A#BI*R»«*^^7 
[0 0 14] 

iflfc^Q-^- h^^-To Xf-^ST1 1 -e. h^-^flJffl^J&RNC 
XI*7JPA#^M S l-lSlf t>tLf_/N> Kt-/N*¥KHO RM (HandOveR Means) fr_t 
i$L7=<£dl^ SS/*)/<C-pm&i5H (coverage) fcl^ o ft.M\z.m\^X*v 

Xf'^STI 2Til4. /\>Kt-/^SHORMAUf 

frizoi^Tifcsrt&o tL^T-fctuii Uf^sn 2-e r Y j , 
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MMIt, ^f^ST1 3|cfc^T, ^a^l¥flfi/\> K*— /< (Mobile-evaluate 
d-handover) h 'J *Tfl^ I F TSXIi^^ h r 7-^I¥fiffi/\> /< (Network-ev 
aluated-handover) h 'J 2f{I^§- I F T S I- J; L J h 'J 
[O 0 1 5] 

j&5JQ:|RlciKiS-c«ja-C**Haft«![IB/\> K*— *v V 
-VfflW^&RN Cftt;/XI±»«lJBMSrt»-e««l"C#* h'J#«I FTS 

[0 0 16] 

ftJfc&fiiXiftTS 25 231 VO. 3. 0, ft«ftt« : 3 G P P (Thi rd Generation Partn 
ership Project) ; flMSttt*^!*-"? (T S G) . faMT^-b^V h?-? ( 
RAN) . 9— dr>^^U— ^1 (WG 1 ) ; I S 9 SgMfrlCfc If 
US, 1 9 99^7^ (JiLT> Xitt [1] l£*#l^3. . 4.. 5.1.2*lcfc 

K*-/\*^£HORM<7>ifi;StfS»i& , J (RD <Dt£f££I£*! U £f=/N> K 
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o 

[0 0 17] 

— /\\ B§LTMEHO<bP¥li*tL, ^(=«koTPfll*tL«/\>K*— /< 

lt*v h9 — ^If{ffi/\> K*— BSLTN EHOirBfli'tu^o El 1 £5 

a 

[0 0 18] 

MfcU /\>K*— *o fit, ^Sife^PpllrCDm^^ 5 ? 1 ^ 
[0 0 1 9] 

2#gic s ymuummmA vtm^mLx. jda#/n>k*— 

K^— /<¥-aHOMI4afc»SBS&t/JnA#SMSa)ElltlE 
^I-S-^T/n^ K^—'<©&514£ ! PJ5r$"'&«fc ft -So Mil"*"*** 
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L^T h x ) ii^M^ i f t s £*l£o 

[0 0 2 0] 

@*zi(DMai=at*J^-c*ijs-r-5*5ica***i.TL^. H3-i ai/BK- 

£ 37 u— A F R&tfilHf ? U— A F R ^iUffT £ - t lc J; o T^fifc£*l£> 0 
ZtlliCDMA7b-A (B3-1) S^G S M VXf A tfl) T D M A 7 U-A 
(HI 4-1) izo^TIELl^ flH*paiCPI±'>£:< tt/W P*v KI^PS^?. 
»*L<i±*&icifta)lM»'»^i/CSti : fci=fllfiE**L*o 0>J*-i* 

z £ ^pi^g-cfc y . ^frfr e>stfe^ b s &t;ip a#^m s wi<z)i««±T?a>«* a 

tf)C,tLfc«tta*HBa<J:y *DA#/x> h't-/^SHORMlt 

XTVZfS T 1 3|ZfcUT h 'J I FTS^W^o 

[00 2 1 ] 

hr7— ^/n> K*— /^iftli, /\>K3i— /«D*MEtt£» flnA#m*Jlli 
g^Eva.— ;UP AM (19 1 l^fc^T^ib^MSrtSfll-^) Si1»l^BSfr£> 

I^JP-C £ # in d <>: OMai^S-^^^J^'T 6 <fc d l^iS^ £ „ 
[0 0 2 2] 

HI 5 a — d l±» %$L$&.<D$ -f AX P h T S 1 . . . TS1 5 A N & 17 U A 
F R ^gifei&Sfg^ (-J&IC/-K" B" £P¥(#h.a) RBSt, ADA#^MS 

B " ) RBS^l^ii^^i- Jl/P AMI*, m*)!^ L-tKUBfilP 
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TlSHHfiP U P. P DWNIi^Jim^l*J^P«t <t tl"fflt^tL^>o 
[0 0 2 3] 

2liRNCfi]XI*MS^J-t:H^^^^o X^^^PIlCfc^X. ^U-AX^~ 
$FER (Xli^P'^X7-$BLER) 7b<;!iJ££*U X^f y^P 2l?Z<D;li| 
^^fcFER (XliBLER) ^FERg^l (XI* B L E R @*ffit) <>:it$X 
£*L& 0 X^^^P SlCfc^T. Sfrfc^iS^^ltg^fi&S I R- t a r g e t 

[0 0 2 4] 

@5 dd^-TJcdl^ delta_SIR_targetfii (dB) £;!'J3££*lfc F E Rfi&a>*r& 

ta_SIR_2^i;UL_delta_SIRJ(DF B 1l3li. Rfr3£(7> r-7_^>/f x 'J TJ 
„ Z©H«ttBEfll. -rfc*3«mrizi/5 3.U-h£*i.£o 1215 diz^-r^ai^. 
jil5£fiSa>*t& («g**ifcFER) (3lSi?Lt, delta_SIR_target**<S6*ai«* 
*i& 0 |fffc^SlR_targetfiISIR_targetfiJJJlTa)^lcCtoTttl|:*4X'So 
S I R_target=S I R_target+de I ta_SI R_target* 

icteffilcXTS/^P 8lcfc^-Cifrfc^SIR_targetffl^^R£-r^)o Srt=^SIR_targ 
[0 0 2 5] 

s i Ri«flttjt«**L«„ -t^a^s i Rt^iaos i Ratify 

*li/<7 ^ T P CA^f '^P 7 l:fcUt T P C = "0 0" |C-b^h*tt* 
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o *<Dm^s i Rmtf*Tvz?p 4irfcit^ m&<D) s i Ra^fi&j:y/h2^ 

^*a^^(i«^*'J^/^^-'5 I TPC^TPC= "11" kWtt*> 

[O 0 2 6] 

>^ D LI=fclt*m*Pout©S!l»M«i:lll*tl^lS*A*» « 

momtiMmi*? u-a («im*^pv^) sic^u-a^^fer (sum* 

^P^<7|gy^B LER) ^ittt^^f'^PI. P2^lrt^t% StL 
l^S I R-eflHll*. 7 MzBULTX^^P 5. P4 ( P 6. &^P7 

[0 0 2 7] 

JBl^ft&o t±i^m73Pout^l^'lOF^fiiPup^^^-^^^^ 
v hfiSPofflifrf AMciiijDU ^-(Dm^AMa^f'KD^fiiPdwn^y =M**l*fc* 
% hfilPofflitp-r^ir^-r^o m^OlSPgWcfiUMli^lcPdwri^ P 

up <t(DrfS(D®:b*&H<Z>*^3gfT£*i<£>o Z*i£>£>fi&P 0 ff* Pup* &tfPdwn'**= 
f£V? h/N> K3#— /«D#o*MtO!)fcto(CfflL^t>*L*a)-e» ZtLbli^^O 

[0 0 2 8] 

JiizncDJ; 4fg(D rm^Lx^^Mi^j ^fri-fc^x. y — Kb (Stti^ 

BS) |**PA#^MSlC^LT^-(Dm^l^ii*n-f -S>^3I^^p^L> fit, 7 — 
KBlcfclf^m^lIil^^V^-^P AM7b^m^llt*Q^n^T C P LT®*)<D 

mi* i f h^nm^mfft^^k^^^m^^Lxt^iK 

[0 0 2 9] 

jiiin<7)4oa)^^'5>^i^^LT. <(&«*£: ^FfiJft^fcy, 4^©^ 

^*Lfc^<7)^<-DJtiHi. ^(Dj£^^^S')#7C^CDi>X^A (WCDM 
[0 0 3 0] 
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[1] I* I S-9 |5]$lMC DMA v^f A^IS2Lt 

l^0)I^L. 2] :TS2 5. 20 1 V2. 1. 0, 

-h^— v-y^ ^PiJi^h (3GPP) ; ttffittti^U-^ (TSG) ; *S 
fftttlft*? hr7-^ (RAM ; fEKI^U-^1 (WG 1 ) ; *&|Jlg-tt!t«L 1 9 
9 9^6£}£l±3EI^#j§!WCDMAv'* J fA. ^-ZTrffll^tl-5)^7cfS^c 
^SBaiLT^^o ##Xf^ [1] l^fclNT?B«lt^H-C^^tO(7)J;5^Pl^^v 

fiffi-e£6 (1 2fl)h'JM 0 z<7)Z<!rli/^Py hf^^i:it©ft^ 

) o-cpj^-efc-So [1] l-fcl^TI*. ii^Hiv^fA 

(GPS) £m^&Z.£\z&vmf$.2*i ; & 0 LfrL&#t>s *±i!l^BS<t*nA# 

itm-Dx^zfri, LtiKi\ **i&\z > m2<D§ki* mmmmmm i*iei%\zie 

[00 3 1 ] 

^^■S/l'I^^II^L^lttLli^^^^o /Way h{s-§-^tJtO)-tbe.^W^;l'] 

bs (y — Kb) <7ftnJilWS:RN ct— » fc^JBSCT/W p y hit 

u<<;u ^ * h 7 — o iz as it &<E^seii<7) t £ £ b i^ii An £ -t± & fc 6 
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[0 0 3 2] 
[0 0 3 3] 

K*- /^SHORMlCfcoT^fiJE^tufc) I FjmSh'jmi FTSlZjEg 

lt. jnA*»i*XT-'y^sT 2 1 ic*5^r#^.e>ttf=i*raMwe i Fas** 
fr-r*. -tat©.*: die watf««itt<Dft*«**i«/\>K*— /<**fi-r*fc 

h4z;U#LM*J*fc£S/X^AI=fcl*T38fr£li\ fit, *PA#^M S *<if (D-tr 
[0 0 3 4] 

CDMA^FDMA */Xf AlCfe^T, JnA#SM S <DSfflM*l*»?S, 
*^-r*fc»0)fi£3l5<Z)^l=O^TeiTIC % 03-1, B3-2, 04- 1, El 

4-2, a^H6*#i!aL-csiwr*o 

[0 0 3 5] 

Ml*. «»©B#nH*P V hT S 1 TS1 5fr ^RE-St 1 — £ 7 u— AF R 
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P k&m^T^Z> 0 ±&Ltz&m*.M [2] |zfB«£$HTLN*«fc5lc, *fc, m 

3-20Xf'^ST21' tm3- 1 ict^Dj^ftTl^&cfcdl-s ffiB^— K 

ISRN COIEi^^E— KttJW»CMSM**&aft**t5«-MlM4fc'&tott*fl' 
[0 0 3 6] 

mntfv h=1/SF^W5, fiflxli. ffi«(«*SF^*<t*utl: ( |: 
5^*;U#-^t;£je£M-f r = 1 /3 frt> r = 1 /2ic^m-rs 

RUFelffii I TI4JJQA#^MSCD I FH^Sl FMMHcfcot4fi)t^*ll)o 
[00 3 7] 

04-1tXf«^SC2l' ' ' <tST2 1' ' ' ' tl±7^-;i/h'i^ 
*LT^>5 0 GSMvAfAtlt »TDMA»P-y h T S 1 . . . . T S 

A*FMP$Blc;fclNT3!*T£*i<?>o BP*,, GSMy^fAtll h 
3M$^lMiS±l!J^<Dj&^fr*iDA#^M S^T— * jW£«2*LfclM5rjea>7 -f 

[0 0 3 8] 
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[0 0 3 9] 

H]2<hlg|3- 1 ti4-1 £ lei* 2 *i-Cl> h 1 ?— *#J»^»R 

NciMii^f'^sT 1 a^izh'j^^-^-^T i FmnzntrL. fit 
m-r z>mte%i-eim7<mmM s izm^^x-So mxmm s s i*Brsa>n*isiwc* 

ic l*=F»i&«-t ©*r L L^JB«»-e*3e 2 *t * t- & WflBTf fc & ft 

mfc®.) £3SiRu i FasA^f t 2 1 1= fc^rinAtSM s o t 

[0 0 4 0] 

CDMA 2 0 0 OW^a^ife^v^f Atlt *QA#^MSI±I FM^^V 
^LTiffl)<bL^< OSMKllc) f Ltuo (BB&ftM) JraA#^MS#ffiiI 

(di Fm^mnx^^^o^ta^t^^o tu, ^-yh^»¥SRN 
c*^ HDAtiMs^i FmiE<Dmft&i&mLx^&m$ri\mi^^x<Dm%$: 
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RN ClC,£oTi£{S£*l&7^ 7J0A#^MST*li-*-tf> I F MS. £^ft-f &B#RHRJ1 
PlZfclN-rffiS^fT^tP^L^— U— A £ fitted -S7=ik(D^< 

-;u Kaj^**ff-r si^raiBwc, ^rsi^-* ? i^-Ai***>*L«-c*%a. 

[004 1] 

MLT. ^(Dtfefil7b<JjPA#^MS(DflJ-C^fg^-r€) 0 BP*., HlAtSMSA<f 
©MB#fflllHI«-ete J r— * 37 lx-A£i2ti§^&z£[±^£fcl^&*>do -ttttt 

rdlM£tt*&JL&a>3Mi (Z^Lli-^fil-CDMA 2 0 0 0 t I S' 9 5tffl^b 

litest Lt, J^TI^-r«fe5I^V^ J 7 L A^3lli(5^tL^^^I^^<o^a)^:#3ti: 
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* NOTICES * 
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damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim 1]They are at least one base transceiver office (RBS) and a subscriber station (MS) of a 
mobile communication system (GSM;WCDMA) which has a network control means (RNC) 
including IF measuring means (IFMM) which suited execution of (IF) measurement between 
frequency, It is a time interval of connection (CC) which was transmitting from said network 
control means (RNC), and was established between said subscriber station (MS) and said base 
transceiver office (RBS), It has the time interval signal detection means (TISDM) which suited so 
that IF repeat-time indication signal (TIIS) which specifies a time interval to which said 
subscriber station (MS) should perform IF measurement might be detected, A subscriber station 
conforming so that said IF measuring means (IFMM) may perform said IF measurement in said 
time interval specified in said IF repeat-time indication signal (TISS). 

[Claim 2]The subscriber station (MS) according to claim 1, wherein said IF measuring means 
(IFMM) conforms so that said IF measurement may be performed over the whole time interval. 
[Claim 3]The subscriber station (MS) according to claim 1 conforming so that said IF measuring 
means (IFMM) may answer IF measurement trigger signal (IFTS) and may start said IF 
measurement in said time interval. 

[Claim 4]The subscriber station (MS) according to claim 3, wherein said IF repeat-time indication 
signal (TIIS) is included in said IF measurement trigger signal (IFTS). 

[Claim 5]Said IF measurement trigger signal. When IF handover request means (HORM) judges 
with a transmission state in said mobile communication system needing IF handover of said 
subscriber station (MS) in (IFTS) (NEHO;MEHO), by said IF handover means (HORM). The 
subscriber station (MS) according to claim 3 or 4 generating. 

[Claim 6]Said IF handover means (HORM) is located in a network control means (RNC) of said 
mobile communication system, and answers determination of a network evaluation handover 
(NEHO), The subscriber station (MS) according to claim 3 or 4 conforming so that said IF 
measurement trigger signal (IFTS) may be transmitted to said subscriber station (MS) via a base 
transceiver office (RBS). 

[Claim 7]The subscriber station (MS) according to claim 3 or 4 conforming so that said IF 
handover means (HORM) may be located in said subscriber station (MS), may answer 
determination of a mobile station evaluation handover (MEHO) and may output said IF 
measurement trigger signal (IFTS). 

[Claim 8]Said subscriber station (MS) supervises a quality of service (QoS) on said established 
communication interface (CC), The subscriber station (MS) according to claim 1 having the 
switching performance monitor means (CQMM) which suited so that information on said quality 
of service (QoS) might be transmitted to said network control means (RNC). 
[Claim 9]The subscriber station (MS) comprising according to claim 1: 

While data communications sensitive to delay are performed between said base transceiver 
office (RBS) and said subscriber station (MS) during said connection (CC) Said subscriber 
station (MS), A deleting means (DEL) for deleting data which reached from said base transceiver 
office (RBS) into said time interval, 

A power regulating means to which transmission power in uplink on said communication interface 
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(CC) is made to increase before a start of said time interval, and/or after an end of said time 
interval (Pulse Amplitude Modulation). 

[Claim 10]The subscriber station (MS) according to claim 1, wherein data communications 
sensitive to a loss are performed between said base transceiver office (RBS) and said subscriber 
station (MS) during said connection (CC). 

[Claim 11]While data communications between said said subscriber station (MS) and a base 
transceiver office (RBS) are performed via transmission of a data frame (FR) containing a data 
part (DP) and a control section (CP), So that a time slot may be provided with a standby time 
interval to which data communications are not carried out for data communications between said 
subscriber station (MS) and said base transceiver office (RBS), Compressed mode into which 
transmission data in said data part (DP) in said at least one time slot is compressed performs, A 
compressed mode detection means (CMDM) by which said subscriber station (MS) detects data 
communications in said compressed mode is included, The subscriber station (MS) according to 
claim 1 corresponding to two or more standby time intervals of two or more data frames said 
time intervals were instructed to be with said IF repeat-time indication signal (TIIS), and a data 
frame to which data communications are performed by compressed mode. 
[Claim 12]Said IF measuring means (IFMM) measures also in an additional time interval which 
data communications generate from said base transceiver office (RBS), The subscriber station 
(MS) according to claim 1 or 1 1 having a deleting means (DEL) which deletes data in which said 
subscriber station (MS) reached into said additional time interval. 

[Claim 13]. Are characterized by comprising the following. How to perform (IF) measurement 
between frequency (ST21 ;ST21 M ;ST21 "") in a subscriber station (MS) of a mobile communication 
system (GSM;WCDMA) which has at least one base transceiver office (RBS) and a network 
control means (RNC) 

A step which chooses IF repeat time in a network control means (RNC) during connection (CC) 

between said subscriber station (MS) and said base transceiver office (RBS) (ST211). 

A step which transmits IF repeat-time indication signal (TIIS) which directs said time interval of 

said connection (CC) which should perform said IF measurement by said subscriber station (MS) 

from said network control means (RNC) to said subscriber station (MS) (ST21 1). 

A step which performs said IF measurement in said subscriber station (MS) into said time 

interval of said connection so that it may be directed with said IF repeat-time indication signal 

(TIIS) (ST212). 

[Claim 14] A method according to claim 13, wherein said IF measurement is performed over said 
whole time interval. 

[Claim 15]A method according to claim 13 characterized by what IF measurement trigger signal 
(IFTS) is answered and said IF measurement is carried out for (ST13). 

[Claim 16]A method according to claim 15, wherein said IF repeat-time indication signal (TIIS) is 
transmitted in said IF measurement trigger signal (IFTS) (ST13;ST21 1). 
[Claim 17]A method comprising according to claim 15: 

A step which judges whether a transmission state in said mobile communication system needs IF 
handover of said subscriber station (MS) (ST1 1). 

Step S which generates said IF measurement trigger signal (IFTS) when judged with IF handover 
being required (NEHO;MEHO) (ST13). 

[Claim 18]Said step (ST1 1) which judges whether a transmission state in said mobile 
communication system needs IF handover of said subscriber station (MS), it performs by IF 
handover request means (HORM) located in a network control means (RNC) of said mobile 
communication system — determination of a network evaluation handover (NEHO) being 
answered and, A method according to claim 17 characterized by what said IF measurement 
trigger signal (IFTS) is transmitted for to said subscriber station (MS) via said base transceiver 
office (RMS) (ST13). 

[Claim 19]said step (ST1 1) which judges whether a transmission state in said mobile 
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communication system needs IF handover of said subscriber station (MS) — and, A method 
according to claim 17, wherein generation of said IF measurement trigger signal (IFTS) answers 
determination of a mobile station evaluation handover (MEHO) and is performed by IF handover 
request means (HORM) located in said subscriber station (MS). 

[Claim 20]A method according to claim 13 characterized by transmitting information on said 
quality of service (QoS) to said network control means (RNC) while a quality of service (QoS) on 
an established communication interface is supervised in said subscriber station (MS). 
[Claim 21] A method according to claim 13 characterized by transmitting information on said 
quality of service (QoS) to said network control means (RNC) while a quality of service (QoS) on 
an established communication interface is supervised in said base transceiver office (RBS). 
[Claim 22]While said time interval of said communication interface is chosen based on said 
information on said quality of service (QoS), A method according to claim 20 or 21, wherein said 
time interval is chosen as a time interval to which temporary aggravation of said quality of 
service by said IF measuring means (IFMM) performing said IF measurement is permitted. 
[Claim 23]Data communications sensitive to delay between said connection are performed 
between said base transceiver office (RBS) and said subscriber station (MS), A method 
according to claim 13, wherein data from said base transceiver office (RBS) which reached into 
said time interval is deleted and transmission power on a down-link (DL) on said communication 
interface and uplink (UL) is increased before a start of said time interval, and/or after an end of 
said time interval. 

[Claim 24]Data communications sensitive to a loss between said connection are performed 
between said base transceiver office (RBS) and said subscriber station (MS), Before being 
transmitted on said down-link of said communication interface, said send data, it is saved 
temporarily in a transmission buffer means (BUF) to have the prescribed size within said network 
control means (RNC) — in said time interval performed, said IF measurement by said IF 
measuring means (IFMM), Said transmission buffer means (BUF) saves temporarily said at least 
some of send data which should be transmitted in said time interval, A method according to 
claim 13, wherein said network control means (RNC) transmits said saved data to said subscriber 
station (MS) after an end of said time interval. 

[Claim 25]Data communications sensitive to a loss between said connection are performed 
between said base transceiver office (RBS) and said subscriber station (MS), In order that said 
network control means (RNC) may carry out intermediate memory before said send data is 
transmitted on said down-link (DL) of said communication interface, it has a transmission buffer 
means (BUF) of prescribed size, while said network control means (RNC) decreases a data 
transmission rate in said time interval to which said IF measurement is performed by said IF 
measuring means (IFMM), A method according to claim 13 of raising said data transmission rate 
again after an end of said time interval. 

[Claim 26]When data volume which should be transmitted into said time interval is larger than 
said prescribed size of said buffer means (BUF), in order to supply a storage capacity for 
intermediate memory of bigger send data, A method according to claim 25 that said network 
control means (RNC) is characterized by performing a re-schedule using other buffer means 
(BUF'). 

[Claim 27]When data volume which should be transmitted into said time interval is larger than 
said prescribed size of said buffer means (BUF), In order to make said buffer size of said buffer 
means increase and to decrease buffer size of other buffer means (BUF'), said network control 
means (RNC) — said — others — a method according to claim 25 conforming so that a dynamic 
buffer schedule may be performed using a buffer means (BUF'). 

[Claim 28]A method according to claim 25 that a deleting means of said network control means 
(RNC) is characterized by deleting at least one copy of data which should be transmitted into 
said time interval when data volume which should be transmitted into said time interval is larger 
than said prescribed size of said buffer means (BUF). 

[Claim 29]A ratio between data frames (FR) by which said IF handover request means (HORM) 
was transmitted / received, and it has the transmission ratio judging means (TRDM) which suited 
so that said measuring time might be judged — a method according to claim 28 when said 
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transmission/receiving ratio is less than a predetermined ratio, wherein said IF handover request 
means (HORM) outputs said IF measurement trigger signal (IFTS). 

[Claim 30]While data communications between said base transceiver office (RBS) and said 
subscriber station (MS) are performed via transmission of a data frame (FR) containing a data 
part (DP) and a control section (CP), In compressed mode operation, data of said data part (DP) 
in at least one time slot of a data frame, In said network control means (RNC), it is compressed 
to supply a standby time interval (IT) which data communications do not generate into said time 
slot (ST2V), Two or more data frames with which data communications in said compressed mode 
were detected by said subscriber station (MS) (ST21"), and said time intervals were instructed 
to be with said IF repeat-time indication signal (TIIS), A method according to claim 13 that data 
communications are characterized by corresponding to two or more standby time intervals (IT) 
of a data frame performed by compressed mode (ST21"). 

[Claim 31]Said IF measurement is carried out also in an additional time interval which data 
communications generate from said base transceiver office (RMS), A method according to claim 
13 or 25, wherein data which reached from said base transceiver office (RBS) into said additional 
time interval is discarded by said subscriber station (MS). 

[Claim 32]At least one subscriber station (MS) including IF measuring means (IFMM) which 
suited execution of (IF) measurement between frequency. 

Said network control means (RNC) for performing said subscriber station (MS) and data 
communications during at least one base transceiver office (RBS) and connection. 
Are the system provided with the above and it has the time interval signal detection means 
(TISDM) which suited so that said IF repeat-time indication signal (TIIS) which directs said time 
interval might be detected, Said IF measuring means (IFMM) conforms so that said IF 
measurement may be performed with said time interval specified within said said detected IF 
repeat-time indication signal (TIIS). 

[Claim 33]The system according to claim 32, wherein said IF measuring means (IFMM) conforms 

so that said IF measurement may be performed over the whole time interval. 

[Claim 34]The system according to claim 33, wherein said IF measuring means (IFMM) conforms 

so that IF measurement trigger signal (IFTS) may be answered and said IF measurement may be 

performed. 

[Claim 35]It is judged whether a transmission state in said mobile communication system needs 

IF handover of said subscriber station (MS), The system according to claim 32 having further IF 

handover request means (HORM) which suited so that said IF measurement trigger signal (IFTS) 

might be generated, when judged with IF handover being required (NEHO;MEHO). 

[Claim 36]The system according to claim 35, wherein said IF handover request means (HORM) is 

located in said subscriber station (MS), answers determination of a mobile station evaluation 

handover (MEHO) and said IF measurement trigger signal (IFTS) is generated. 

[Claim 37]Said subscriber station (MS) supervises a quality of service (QoS) on said established 

communication interface, The system according to claim 32 having the switching performance 

monitor means (CQMM) which suited so that information on said quality of service (QoS) might 

be transmitted to said network control means (RNC). 

[Claim 38]Said base transceiver office (RBS) supervises a quality of service (QoS) on said 
established communication interface, The system according to claim 32 having the switching 
performance monitor means (CQMM) which suited so that information on said quality of service 
(QoS) might be transmitted to said network control means (RNC). 

[Claim 39]While said IF repeat-time selecting means (TISM) chooses said time interval of said 
communication interface based on said information on said quality of service (QoS), The system 
according to claim 37 or 38, wherein said time interval is chosen as a time interval to which 
temporary aggravation of said quality of service by said IF measuring means (IFMM) performing 
said IF measurement is permitted. 

[Claim 40]Data communications sensitive to delay are performed between said communication 
interfaces between said base transceiver office (RBS) and said subscriber station (MS), Said 
subscriber station (MS) has a deleting means (DEL) which deletes data which reached from said 
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base transceiver office (RBS) between said time intervals, Each of said network control means 
(RNC) and said subscriber station (MS), The system according to claim 39 having a power 
regulating means (Pulse Amplitude Modulation) which makes transmission power on a down-link 
(DL) of said communication interface, and uplink (UL) increase before a start of said time 
interval, and/or after an end of said time interval, respectively. 

[Claim 41]The system according to claim 32, wherein data communications sensitive to said loss 
are the data communications under web browsing. 

[Claim 42]Data communications between said base transceiver office (RBS) and said subscriber 
station (MS), it performs by transmission of a data frame (FR) containing a control section (CP) 
and a data part (DP) — said network control means (RNC) in compressed mode operation, Data 
of said data part (DP) in at least one time slot of a data frame, It has the compressed mode 
operation means (CMOM) which suited so that it might compress to supply a standby time 
interval (IT) which data communications do not generate into said time slot, Said subscriber 
station (MS) has a compressed mode detection means (CMDM) to detect data communications 
in said compressed mode, The system according to claim 32 corresponding to two or more 
standby time portions of a data frame from which data communications are performed by two or 
more data frames and compressed modes said time interval was instructed to be with said IF 
repeat-time indication signal (TIIS). 

[Claim 43]In order [ on established connection ] to control data communications between a 
subscriber station (MS) and at least one base transceiver office (RBS) at least, it is a network 
control means (RNC) of a mobile communication system — said subscriber station (MS) a time 
interval which should perform IF measurement, [ choose and ] A network control means (RNC) 
having IF repeat-time selecting means (TISM) which suited so that IF repeat-time indication 
signal (TIIS) containing said time interval might be transmitted to said subscriber station (MS). 
[Claim 44]The network control means (RNC) according to claim 43 characterized by transmitting 
said IF repeat-time specification signal (TIIS) with IF measurement trigger signal (IFTS) from said 
IF repeat-time selecting means (TISM). 

[Claim 45]It is judged whether a transmission state in said mobile communication system needs 
IF handover of said subscriber station (MS), The network control means (RNC) according to 
claim 44 having IF handover request means (HORM) which generates said IF measurement 
trigger signal (IFTS) when judged with IF handover (NEHO;MEHO) being required. 
[Claim 46]Said IF repeat-time selecting means (TISM) chooses said time interval of said 
communication interface based on quality-of-service (QoS) information, The network control 
means (RNC) according to claim 43, wherein said time interval is chosen if possible with a time 
interval allowed temporary deterioration of a quality of service according [ said IF measuring 
means (IFMM) ] to said IF measurement execution. 

[Claim 47]Data communications sensitive to delay are performed between said communication 
interfaces between said base transceiver office (RBS) and said subscriber station (MS), The 
network control means (RNC) according to claim 45, wherein said network control means (RNC) 
has a power regulating means (Pulse Amplitude Modulation) to which transmission power on a 
down-link of said communication interface is made to increase, respectively before a start of 
said time interval, and/or after an end of said time interval. 

[Claim 48]Data communications sensitive to a loss are performed between said communication 
interfaces between said base transceiver office (RBS) and said subscriber station (MS), It has a 
transmission buffer means (BUF) of prescribed size for intermediate memory of said transmission 
data before said network control means (RNC) is transmitted on a down-link of said 
communication interface, In said time interval with which said IF measurement is performed by 
said IF measuring means (IFMM), Said transmission buffer (BUF) memorizes temporarily at least 
one copy of said transmission data which should be transmitted into said time interval, The 
network control means (RNC) according to claim 46, wherein said network control means (RNC) 
transmits said memorized data to said subscriber station (MS) after an end of said time interval. 
[Claim 49]Data communications sensitive to a loss are performed between said communication 
interfaces between said base transceiver office (RBS) and said subscriber station (MS), It has a 
transmission buffer means (BUF) of prescribed size for intermediate memory of said transmission 



JP,2003-508991,A [CLAIMS] 



6/6 ^— V 



data before said network control means (RNC) is transmitted on a down-link of said 
communication interface, In said time interval with which said IF measurement is performed by 
said IF measuring means (IFMM), A network control means (RNC) given in any 1 paragraph of 
claim 46, wherein said network control means (RNC) decreases speed of said data 
communications and raises speed of said data communications again after an end of said time 
interval thru/or claim 48. 

[Claim 50]Since a bigger storage capacity than those for said intermediate memory of 
transmission data is provided when data volume which should be transmitted into said time 
interval is larger than said prescribed size of said buffer means (BUF), The network control 
means (RNC) according to claim 48 conforming so that said network control means (RNC) may 
perform a re-schedule using other buffer means (BUF'). 

[Claim 51]When data volume which should be transmitted into said time interval is larger than 
said prescribed size of said buffer means (BUF), In order to make said buffer size of said buffer 
means increase and to decrease buffer size of other buffer means (BUF'), said network control 
means (RNC) — said — others — the network control means (RNC) according to claim 48 
conforming so that a dynamic buffer schedule may be performed using a buffer means (BUF'). 
[Claim 52]When data volume which should be transmitted into said time interval is larger than 
said prescribed size of said buffer means (BUF), The network control means (RNC) according to 
claim 48, wherein a deleting means (DEL) of said network control means (RNC) deletes at least 
one copy of said data which should be transmitted into said time interval. 

[Claim 53]A ratio between data frames (FR) by which said IF handover request means (HORM) 
was transmitted and received, And it has the transmission ratio judging means (TRDM) which 
suited so that said measuring time might be judged, The network control means (RNC) according 
to claim 45 when said transmission/receiving ratio is less than a predetermined ratio, wherein 
said IF handover request means (HORM) outputs said IF measurement trigger signal (IFTS). 
[Claim 54]A mobile communication system having at least one subscriber station (MS) of a 
statement of any one or more paragraphs of a network control means (RNC) of a statement of 
any one or more paragraphs of at least one base transceiver office (RBS), claim 43, or claim 53 
and claim 1 thru/or claim 12. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Technical field to which an invention belongs) 

This invention relates to the subscriber station, network control means, and method of 
performing measurement between the frequency (inter-frequency) in a mobile communication 
system. This invention relates to the mobile communication system with which such a subscriber 
station, a network control means, and a method are used again. 
[0002] 

When the transmission state of the connection (a communication interface or signaling 
connection) between a subscriber station and a base transmitting station is supervised in a 
mobile communication system, for example, a transmission state deteriorates so that details may 
be explained below, the necessity between frequency or for the handover between systems is 
detected. If the necessity between frequency or for the handover between systems is detected, 
in order to show this necessity, the measurement trigger signal between frequency will be 
generated, and the measurement between frequency to different frequency from frequency 
present in use will be started. When a trigger signal is answered, measurement between 
frequency is performed about one or more different frequency and suitable new frequency is 
found, between actual frequency or the handover between systems is performed. Henceforth, 
even if the word "handover" is a case where it does not indicate clearly, it expresses between 
frequency or the handover between systems. 
[0003] 

When connection is established between a base transmitting station and a subscriber station, 
even if it is a case where only the subscriber station and signal connection of an active mode 
are established, In the connection, some data traffic always exists, and a subscriber station and 
the network must perform measurement between frequency, when there are no data 
communications. This is because some data which probably communicated the connection top 
will be lost if measurement between frequency is not performed. Other important viewpoints are 
how to be [ when ] generation **** about the measurement trigger signal between frequency by 
a network in order to start measurement between frequency. However, the measurement 
between frequency itself should care about answering the measurement trigger signal between 
frequency and always performing by a subscriber station. 
[0004] 

The problem which time interval this invention should use in order to perform measurement 
between these frequency in a subscriber station especially is solved. 
Hereafter, the shortening notation is carried out with "IF" between frequency. 
[0005] 

(Background art) 

Drawing 1 shows a general general view of at least two different mobile communication systems 
T1 and telecommunication system TELE which has T2 about the conventional method for 
carrying out the trigger of the IF measurement in a mobile communication system. For example, 
the subscriber station which is mobile station MS can operate with the 1st mobile 
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communication system T1, and operates also in the 2nd mobile communication system T2. each 

— a mobile communication system — T — one — T — - two — an inside — a mobile station — 
MS — differing — a cell — S — one — S — two — S — three — S — one — ' — S — three 

— » — an d — C — one - C — six — moving about — things — being possible . By a different 
handover standard, mobile station MS performs the handover between systems from /to the 
system of the handover between frequency within the same system, and another side. Are 
equally applicable to this invention carrying out the trigger of the handover between frequency 
within the same system, and/or the handover between systems good here, Drawing 1 should only 
care about that the two mobile communication systems T1 and T2 are shown as an example 
from which both handover procedure of them may arise. 

[0006] 

To drawing 1, as an example of the 1st mobile communication system T1, the network control 
means RNC (Radio Network Controller), At least one base transceiver office RBS and RBS' (in 
WCDMA, called a base transceiver station), At least one subscriber station MS (Mobile.) Station 

— and — a large number — overlap (probably) — having carried out a cell S one S 

— two — S — three — S — one — ' — S — three — ' — having — WCDMA (Wideband Code 
Division Multiple Access) — or — CDMA (Code.) A Division Multiple Access communications 
system is shown. 

[0007] 

An example of the 2nd mobile communication system T2 GSM (Global System for Mobile 
Communications), It is a communications system according to PDC (Personal Digital Cellular) 
and a D-AMPS (Digital-Advanced Mobile Personal Service) standard. 
[0008] 

In drawing 1, an example of a GSM system is shown as the 2nd mobile communication system 
T2. However, it should care about that this invention is not fundamentally limited to an above- 
mentioned system applicable to the digital cellular system of arbitrary forms therefore. The GSM 
system shown in drawing 1 has the conventional base station controller BSC, at least one 
mobile-communication-exchange MSC, and the gateway mobile-services switching center 
GMSC. Service is provided for mobile station MS by two or more base transceiver offices BTS in 
cell C1-C6 with movable mobile station MS. 
[0009] 

The network control means RNC of the WCDMA system in drawing 1 is connected to the 
gateway mobile-services switching center GMSC of a GSM system via a UMSC unit. 

[0010] T nr + 

the — one — and — the — two ~ a mobile communication system — T — one I — two 

being geographical — arrangement — responding — the — one — a mobile communication 

system — T — one — a cell — S — one — S — two — S ~ three — S — one — ' — S — 

three — ' — again — the — two — a mobile communication system — T — two a cell C 

— one - C — six — perfect — or — partial — it may overlap . Of course, if mobile station MS 

performs the handover between systems, the mobile station MS will be able to operate according 

to use of the 1st and 2nd mobile communication systems. 

[0011] 

One reason for performing between frequency or the handover between systems in 
telecommunication system TELE in drawing 1 is based on the reason (coverage reasons) for 
being related with the range which can be covered, this — not only the 1st communications 
system — what kind of — others — a system also depends all the geographical regions, for 
example, the hot spot of UMTS, on the fact that it cannot cover thoroughly. Some cells in a 
mobile communication system may be operating on frequency inapplicable to an adjacent cell. 
Therefore, it becomes possible by making mobile station MS or the network control means RNC 
carry out either the handover between frequency, or the handover between systems to use 
mobile station MS in a larger field, without interrupting communication. 
[0012] 

Another reason for performing a handover is a reason (capacity reasons) for being related with 
capacity. Either this mobile communication system or other mobile communication systems may 
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receive a heavy load occasionally, therefore the handover between systems is needed in this 
case. Similarly connection is established on specific frequency with mobile station MS, and it 
must stop having to use another frequency after that. This another frequency exists in the inside 
of the same cell, or other cells, and, generally [ all ] is called the handover between frequency. 
As shown in drawing 1, measurement between frequency (required for the handover between 
frequency and/or the handover between systems) is always performed by the measuring means 
IFMM between frequency provided in mobile station MS. 
[0013] 

The network control means RNC has the call flag transmitting means PFSM which transmits a 
call flag to mobile station MS, when the signaling communication link is already established 
between subscriber station MS and the network. For example, when mobile station MS is started 
and it registers with the network, a subscriber station is in having existing registered and non- 
active mode operation. Standby-operations means SOM maintains a subscriber station in non- 
active mode operation. In such non-active mode operation, operation of subscriber station MS is 
suspended at the time of the call flag PF reception from the network control means RNC, i.e., 
the call to subscriber station SS, and when a communication interface is set to subscriber 
station MS, it is started. 
[0014] 

Drawing 2 shows the overall flow chart of the method of performing the handover between 
frequency, or the handover between systems in a mobile communication system, when signaling 
connection or a communication interface is established. By step ST11, as the handover means 
HORM (HandOveR Means) formed in the network control means RNC or subscriber station MS 
mentioned above, network performance is supervised about the situation of the range (coverage) 
in which capacity/covering is possible. In step ST12, it determines about whether a handover is 
required on the whole in accordance with the standard the handover means HORM was judged 
by step ST1 1 to be. If required (in the case [ Step ST12 ] of "Y"), a trigger will be carried out so 
that a mobile station may start implementation of measurement between frequency by step 
ST13. More specifically in step ST13, IF measurement trigger signal IFTS is outputted from the 
handover means HORM. As shown in drawing 1, the IF measuring means IFMM. In step ST13, A 
trigger is possible by mobile station evaluation handover (Mobile-evaluated-handover) trigger 
signal IFTS or network evaluation handover (Network-evaluated-handover) trigger signal IFTS. 
[0015] 

When required, in order to carry out the handover between frequency reliable at high speed, it is 
preferred to provide the output of trigger signal IFTS reliable inside the network control means 
RNC and/or mobile station MS. Of course, in order to provide the trigger procedure designed 
well, the number of the trigger conditions which carry out a trigger so that surveillance may be 
needed in step ST11 and IF measurement may be eventually carried out on other frequency or a 
system to mobile station MS is not one. Usually, while some conditions are supervised in step 
ST1 1, they need to be filled in order to output a trigger signal by step ST13. Such conditions can 
have too high an output from for example, the down-link connection with subscriber station from 
a network, or the uplink connection with network from a subscriber station, and/or a heavy load 
in a cell. For example, when a network measures uplink interference, supposing it detects the 
heavy load in a cell, a network tends to carry out the trigger of the handover to IF measurement 
therefore a different cell, or a different system. Similarly, when a send state deteriorates, the 
trigger of the mobile station MS will be carried out so that the output may be made to increase 
increasingly, therefore high power will show the necessity for IF measurement and a handover 
again. 
[0016] 

Conventional technology literature TS 25 231V0.3.0, technical-specification:3GPP (Third 
Generation Partnership Project); [ Technical-specification group (TSG), ] Wireless access 
network (RAN); in 3., 4., and Chapter 5.1.2, conventional various measurement trigger standards 
are described especially in the physical layer measurement in workgroup 1(WG1);IS95 standard, 
and July (it is hereafter called literature [1]), 1999. It is possible for both the network handover 
means HORM and the subscriber station handover means HORM to supervise the performance 
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of a radio link (RL), and to perform a handover demand in the mobile communication system 
indicated in literature [1]. For example, the network handover means HORM supervises a down- 
link by the measurement report from subscriber station MS. The network handover means HORM 
is supervised also about a traffic load again. 
[0017] 

the handover evaluated by mobile station MS as above-mentioned — a mobile station evaluation 
handover and the handover which carries out abbreviated, is called MEHO and evaluated by a 
network — a network evaluation handover — abbreviated is carried out and it is referred to as 
NEHO. As shown in drawing 1, each of mobile station MS and the network control means RNC is 
able to start a handover according to the trigger situation which has the handover means HORM 
and is supervised, respectively. Four basic standards supervised during surveillance by step 
ST11 in conventional technology, While explaining below, as shown in above-mentioned literature 
[1], it is in an "excess of base station traffic load" state, an "excess of distance limitation" 
state, the state "in which pilot intensity was less than the threshold standard established 
beforehand", and an "excess of power level" state. 
[0018] 

About an "excess of base station traffic load" state, to the beginning, the network handover 
means HORM supervises the load in all the base station BS in the mobile communication system 
T1 t and judges the necessity for a handover to it. And in order to equalize the load between all 
the base stations and to attain higher traffic efficiency, the IF measurement signal IFTS is 
outputted. For example, the network handover means HORM always outputs a trigger signal in 
step ST13, when the load of a base station exceeds the load threshold defined beforehand. 
[0019] 

About an "excess of distance limitation" state, a member handover means and/or the network 
handover means HOM suit the 2nd so that the necessity for a handover may be judged based on 
the distance surveillance of base station BS and subscriber station MS. The distance of a 
related base station and a subscriber station can be judged in a synchronous system. Therefore, 
when the measured distance exceeds the distance defined beforehand, in step ST13, trigger 
signal IFTS is always outputted. 
[0020] 

To the 3rd, about the state "where pilot intensity was less than the threshold standard 
established beforehand" a member handover means and/or a network handover means, It 
conforms so that it may judge based on surveillance less than the electric power threshold as 
which the necessity for a handover was beforehand determined to measurement pilot signal 
intensity. As shown in drawing 3-1 and drawing 4-1, in a modernistic mobile communication 
system, the data communications between base transceiver office RBS and subscriber station 
MS are carried out by transmitting data frame FR and transmission frame FR which comprise a 
control-section CP and data division DP. This is the right about the CDMA frame (drawing 3-1) 
and the TDMA frame (drawing 4-1) in a GSM system. Control-section CP comprises pilot signal 
PS at least, and is constituted with control-symbol CS of desirable further others. For example, 
each base station BS is able to transmit pilot signal PS of fixed electric power on the same 
frequency. Subscriber station MS can supervise the power level of the received pilot signal, and 
presumes the power loss on connection between base station BS and subscriber station MS. 
Pilot signal intensity is used for presumption of route loss, and when route loss is larger than the 
route loss threshold defined beforehand, the member handover means HORM outputs trigger 
signal IFTS in step ST13. 
[0021] 

To the 4th, about an "excess of power level" state a member handover means and/or a network 
handover means, In the necessity for a handover, member electric power adjustment module 
Pulse Amplitude Modulation (drawing 1 is shown in the inside of mobile station MS) answers the 
increase command in electric power from base station BS, and it suits so that the electric power 
in uplink of communication interface CC may be judged based on the surveillance of being unable 
to increase any longer. 
[0022] 
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Drawing 5 a-d is two or more time-slot TS1... The adjustment of these former about the 
transmission power at the time of exchanging for base transceiver office (generally called 
node"B") RBS frame FR which consists of TS15 between subscriber station MSs is shown. 
Electric power adjustment module Pulse Amplitude Modulation in base transceiver office (node 
"B") RBS presets upper limit threshold PUP, the lower limit threshold PDWN, and offset value 
POFF to electric power. In the node B, the power offset value POFF is used with low-speed 
power controls, and a maximum and the lower limit thresholds PUP and PDWN are used with 
high-speed power controls. 
[0023] 

The low-speed power controls and high-speed power controls which are shown in drawing 5 b 
are performed according to the flow chart of drawing 5 c. Step P1 relevant to low-speed power 
controls (external-control loop) and P2 are performed by the RNC or MS side. In Step P1, the 
rate FER (or block error rate BLER) of a framing error is measured, and this measured FER (or 
BLER) is compared with a FER desired value (or BLER desired value) by Step P2. In Step P8, 
new signal interference ratio desired value SIR-target is obtained. 
[0024] 

As shown in drawing 5 d, a known relation (it simulated) exists between the logarithm of a 
delta.SIR.target value (dB) and the measured FER value. Predetermined "working area" exists 
between two threshold UL.de lta_SIR_2 and UL_delta_SIR_1 . This relation is simulated to known, 
i.e., beforehand. As shown in drawing 5 d, delta_SlRj:arget* is read depending on the logarithm 
(measured FER) of measured value. New SIR_target value SIR.target is calculated according to 
the following formulas. 

In Step P8, SIRj:arget=SIR_target+delta_SIR_target* therefore an outside loop, or low-speed 
power controls always generate a new SIR.target value, when Step P1 and P2 are performed. A 
new SIR.target value is used by the high-speed power controls (internal loop) performed by the 
node B or MS side after that, respectively. 
[0025] 

In Step P5, SIR per slot (signal-to-interference ratio) is measured, and it is compared with a SIR 
desired value (present) from which the measurement SIR value was acquired at Step P8 by Step 
P4. If the measurement SIR value is larger than the present SIR desired value, a reduction 
command will be transmitted to mobile station MS / network, namely, the transmission-power- 
control parameter TPC will be set to TPC= "00" in Step P7.When the measurement SIR value is 
smaller than the SIR desired value (present) in Step P4, an increase command is transmitted to 
mobile station MS / network in Step P6 by setting the transmission-power-control parameter 
TPC to TPC="11." 
[0026] 

The result of gradual adjustment of electric power P Qut in down-link DL is obtained by low-speed 
power controls and high-speed power controls as illustrated by drawing 5 b. Since low-speed 
power controls perform Step P1 and P2 which calculate the frame error rate FER (or block error 
rate BLER) on every frame (or block), A new SIR-desired value is acquired by frequency lower 
than the high-speed power controls performed by Step P5, P4, P6, and P7 about each slot. 
[0027] 

Threshold P up of offset value P Qff and a high and low side and P dwn are also used for electric 
power adjustment. For example, when exceeding threshold P yp of a side with high output power 

P offset value P « increases slightly, and when the electric power is smaller than threshold 

out' off 

P_, of a low side, offset value P „ decreases slightly. Gradual adjustment of electric power is 

dwn OTT 
always performed in the power range between P dwn and P yp . Since these value P Qff P up , and 

P, are merely used for the cause of a soft hand over, the relation beyond this with this 
dwn J 

invention does not have these, and, so, the explanation beyond this about this is omitted. 
[0028] 

as mentioned above, on the 4th "excess of power level" conditions, the node B (base station 
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BS) so that the electric power may be increased to subscriber station MS, [ order and ] If it 
reports that electric power adjustment module Pulse Amplitude Modulation in the node B 
answers increase command TCP in electric power, and the further increase in electric power 
cannot be found, the network handover means HORM may require measurement by publishing IF 
trigger signal. 
[0029] 

About four above-mentioned different conditions, there are many serious disadvantages and 
some of four explained conditions cannot even perform carrying out in the system (WCDMA) of 
future wide-band code-division multiple access. 
[0030] 

As opposed to the reference [1] having described the synchronous CDMA system about an IS- 
95 standard, Reference [2]:TS25.201 V2.1.0 and a third generation partnership project (3GPP); 
technical-specification group (TSG); wireless connection network (the physical layer - RAM; 
working group 1(WG1); — ) [ and ] The version has described the asynchronous WCDMA system 
and the point-to-multipoint connection used especially there in June, 1999. Although the 
reference [1] is indicated, in a synchronous system [ like ], base station BS or subscriber station 
MS can still evaluate the distance between both (the 2nd trigger condition). This is possible at 
that in sync with a system clock (locked) with a precise chip rate in a pilot channel and all the 
channels. This is attained by using Global Positioning System (GPS) in a reference [1]. However, 
the distance evaluated for the multipass propagation delay between base station BS and 
subscriber station MS or shadowing may be mistaken. So, the 2nd condition "an excess of 
distance limitation" may be unable to be said to be very exact. 
[0031] 

In the 3rd conditions "pilot intensity is less than the threshold standard established beforehand , 
subscriber station MS must perform measurement which serves as a cause of IF measurement, 
therefore serves as a cause of a handover. Since subscriber station MS must perform average 
filtering of a pilot channel between predetermined measuring time, these continuous 
measurement of pilot signal intensity may shorten the life of the cell of a subscriber station 
remarkable. Since the reduction in a battery life has IF measurement in another frequency when 
[ at which a subscriber station must perform ] many measurement, for example, IF measurement 
trigger signal IFTS, is already published, etc., it should be avoided in all the environments, 
furthermore, moreover, by an air interface, subscriber station MS must report pilot signal 
intensity measurement in a certain form to base transceiver office RBS (node B) and the 
network control means RNC, and to them, This will make the interference level in the uplink UL, 
and the load of the signal dispatch in a network increase further. So, when used in relation to the 
3rd conditions "pilot intensity is less than the threshold standard established beforehand", 
Evaluation of the load according to the 1st conditions of "an excess of a base station traffic 
load" may cause more signal dispatch for increase of the signal dispatch in a network air 
interface. 
[0032] 

So, some of these conditions are not used in a synchronous or asynchronous system, but a 
battery life becomes short, and the main disadvantages of the trigger mechanism of conventional 
technology are at the point that the load of the signal dispatch in a network increases with the 
interference level in the uplink UL 
[0033] 

In drawing 2, IF (generated by subscriber station handover means HORM or network handover 
means HORM) measurement trigger signal IFTS is answered, and a subscriber station performs 
IF measurement with the time interval given in step ST21. As mentioned above, in order to 
perform the handover between frequency which is reliable at high speed, signal quality 
measurement in a target cell or a different system in frequency which is different in subscriber 
station MS, for example, [ perform and ] These things are reported to the network control means 
RNC so that the foundation may be made as for Lycium chinense to the signal quality 
measurement to which the determination of the handover is reported to the network control 
means RNC about to which cell the handover of the subscriber station MS will be carried out. 
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[0034] 

Execution of IF measurement by subscriber station MS is not a trifling task so that it may 
mention later. For example, in CDMA or an FDMA system, the receiver of subscriber station MS 
usually, In order that a certain measuring time may enable measurement between frequency 
without the big loss of data in such a system busy therefore receiving information on the present 
frequency, it carries out somehow or other and must be made. Below, the conventional method 
for determining the time interval with which field measurement is performed is explained with 
reference to drawing 3-1, drawing 3-2, drawing 4-1, drawing 4-2, and drawing 6. 
[0035] 

As already mentioned above with reference to drawing 3-1, with a CDMA communication system, 

data communications are two or more time slot TS1 It performs by exchanging data frame FR 

which comprises TS15. Each time slot has control-section CP and data division DP. It is also 
possible to perform data communications by compressed mode (called a slot mode), and to make 
some time about IF measurement as indicated to the reference [2] mentioned above, and as 
suggested also to step ST21' [ of drawing 3-2 ], and drawing 3-1. That is [ the data in which the 
network control means RNC is included in data division DP for this purpose is compressed ], it is 
collected to a portion smaller than that of a frame, and has the compressed mode setting-out 
means CMSM which makes standby time part ITP as that result. Subscriber station MS is 
notified about transmission by compressed mode via the signal transmitted from the compressed 
mode setting-out means CMSM of the - network control means RNC, or a certain information, 
and has the determination CMDM, i.e., a compressed mode determination means to take shape, 
for operation by - and compressed mode. Supposing operation of such compressed mode is 
detected, subscriber station MS starts operation by compressed mode, will be step ST21" in 
drawing 3-2, and will perform IF measurement by standby time IT. 
[0036] 

In a CDMA system, concentration of such information is attained by reducing process gain G- 
chip / information bit =1/SF, for example, making diffusion coefficient SF small. From r=1/3 to r 
by which another possibility about concentration of information being attained how changes a 
channel coding method = it is made by changing into one half. Time interval IT by which IF 
measurement is performed for operation by compressed mode is generated by the IF measuring 
means IFMM of subscriber station MS. 
[0037] 

drawing 4-1 and step SC21 — and ST21 — "" shows another possibility about having a time 
interval with which field measurement is performed how. Two or more TDMA time slot TS1 in a 
GSM system .... Specific time slot FMS of the frame which comprises TS-M is specified, and field 
measurement is performed in the FMP section. That is, in a GSM system, it has a predetermined 
field measurement slot by which data is not transmitted to subscriber station MS from the 
transmitter of a network control means or a base station. 
C0038] 

The further way about having a standby time interval how is indicated to the reference |_U about 
the case where the handover between systems should be performed. In this case, subscriber 
station MS does not perform measurement by another system, instead the pseudonoise PN 
sequence received by subscriber station MS on the same frequency as subscriber station MS 
has already communicated is transmitted in that another system as illustrated by drawing 6. 
When the electric power of this PN sequence exceeds predetermined time and a predetermined 
threshold as compared with other PN sequences, the handover between systems is performed. 
[0039] 

the network control means RNC giving a trigger to a mobile station and step ST13, and 
performing IF measurement, and as shown in drawing 2, drawing 3-1, and drawing 4-1 , Directions 
are given to subscriber station MS on the frequency belonging to a different cell in which said IF 
measurement will be performed, or a different system. Subscriber station SS reports IF 
measurement to the network control means RNC within predetermined time. And in step ST22, it 
is determined whether a handover is possible for the network control means RNC in the selected 
frequency (a cell or a different system), for example, since it opts for a too much large 
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interference on the new frequency, If it is impossible, a network control means will choose a new 
target cell (frequency) in step ST23. and IF measurement will be repeated by subscriber station 
MS in step ST21. Furthermore, moreover, the network control means RNC can give a command 
to subscriber station MS, and can perform periodic search or search only for 1 time. Such a 
procedure is indicated to the reference [1] about the synchronous communications system, for 
example. 
[0040] 

In a certain system like CDMA2000. It is shown subscriber station MS not only can report IF 
measurement to a network control means, but when [ how much long (in time) and ] (time of 
onset) can perform now IF measurement of a request of subscriber station MS to the network 
control means RNC. Supposing the network control means RNC has the knowledge about a time 
interval that subscriber station MS has intention of execution of IF measurement, the network 
control means RNC will be transmitted by the network control means RNC, but. Some 
preparations for compensating with subscriber station MS the data frame which does not 
process in the time interval which performs the IF measurement can be made. That is, if the 
further preparation is not made, the data frame will actually be lost in the time interval in which 
subscriber station MS performs field measurement. 
[0041] 

One possibility is that the network control means RNC increases electric power before the 
repeat time or two or more repeat times or to the back. Since the error rate is always evaluated 
over two or more data frames, such an increase in electric power before and behind the repeat 
time enables the overall quality about an error rate to hold the demand of a mean error rate on 
the average level which does not exceed. On the other hand, a similar state also generates the 
subscriber station MS side. That is, subscriber station MS could not transmit a data frame in the 
repeat time. So, when subscriber station MS also increases electric power before and behind the 
determined measuring time, the possible frame which is not transmitted is compensated. So, 
receiving quality improves by the network control means RNC side the subscriber station MS 
side. However, an above-mentioned procedure provided with the given time interval in which 
mobile station MS will perform field measurement by step ST21 (generally this is used by 
CDMA2000 and IS'95), PN sequence transmission and compensation of the eliminated frame by 
the increase in electric power will show some big faults, when carrying out by a system, as still 
shown below. 
[0042] 

In addition, especially as for the procedure of WCDMA which performs field measurement 
relevant to operation by compressed mode, in the case of a system, there are the following 
disadvantages. Since subscriber station MS is provided diffusion coefficient SF in down-link DL 
with standby time interval IT which will perform field measurement about other systems, 
supposing it is made small, an available channelization code will decrease. That is, the hard 
capability of a CDMA system becomes small. 
[0043] 

on the other hand, the rate of channel coding — fixed time — since a CDMA system will perform 
service using the depth of interleaving which differs about the same radio link as a different 
coding mode if it becomes large, the device of a complicated numerals speed must be mounted 
in the network control means RNC. 
[0044] 

Furthermore, moreover, since the same data information is transmitted with a shorter time 
interval, i.e., a compressed data period, subscriber station MS must increase the output power, 
when measurement is performed for operation by compressed mode. If the output power of 
subscriber station MS and/or base transceiver office RBS is not enlarged, the performance will 
fall. However, this demand of increasing the peak power of subscriber station MS may suggest 
restriction of distance, supposing member MS has already transmitted by that maximum output 
power. Since the data field is not protected by even the same grade when a coding rate 
furthermore becomes low moreover, there is big danger rather than losing information. Therefore, 
since long time is needed for implementation of IF measurement while compressed data 
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transmission reduces quality by one side, a standby time interval is dramatically short and a 

handover becomes a low speed. 

[0045] 

The procedure using PN sequence transmission has the following disadvantages as shown in 
drawing 6. In this case, the existing mobile communication system of everything but all must be 
provided with the device which transmits PN sequence detected by subscriber station MS. This 
means the big expense for an employment person (following and taking to an end user). It will 
interfere in PN sequence further moreover used with another mobile communication system with 
the CDMA system, and it will reduce the capability and quality of data communications. 
[0046] 

The method stated to the last of making electric power increase before and behind a repeat 
time, when subscriber station MS wants to perform the handover between ******** on the 
boundary of a cell probably closely, When a cell (sector) presents a heavy load, and telephone 
speech quality is already very low, there is a disadvantage that there is a high danger that the 
frame loss by a repeat time will degrade the telephone speech quality. 
[0047] 

A subscriber station can determine a repeat time as inner time of data transmission from a 
network control means. Therefore, IF measurement cannot change with the cause of the 
debasement of connection. 
[0048] 

When the above-mentioned disadvantage provided with a time interval for IF measurement 
according to above-mentioned conventional technology is summarized, such a preparation of a 
time test interval, (For example, for the loss of a frame) A result of deterioration of a quality of 
service is brought, complicated (for inclusion of PN sequence generator) system reconstruction 
will be needed, or the battery life of subscriber station MS will be shortened (if electric power 
increases before and behind the time interval). A time interval is restricted by the standby time 
length in a compression time slot. 
[0049] 

(Outline of an invention) 

The procedure for which IF measurement was mentioned above a trigger and for performing in 
the mobile communication system as above-mentioned, Since the battery lives of subscriber 
station MS are reduced (the specific trigger method use), the quality of service of data 
communications deteriorates (deficit of a frame) and a system configuration becomes 
complicated (inclusion of a PN series creating means), generally it is disadvantageous. Since IF 
measurement can perform only at intervals of the standby time under compressed mode 
operation, long time is required for execution of a handover. An object of this invention is to 
avoid the fault described especially at the end at least. 
[0050] 

Especially the purpose of this invention is to provide the subscriber station, the network control 
means, method, and mobile communication system which make IF measurement easy, maintaining 
the transmission quality. 
[0051] 

The mobile communication system with which this purpose has at least one base transceiver 
office and a network control means, It is the subscriber station (claim 1) included IF measuring 
means which suited so that IF measurement between frequency might be performed, It has a 
time interval signal detection means which detects IF repeat-time indication signal which shows 
the time interval of established connection between said subscriber station in transmission from 
said network control means, and said base transceiver office, The subscriber station conforming 
so that said IF measuring means may perform said IF measurement with said time interval shown 
in said IF repeat-time indication signal is solved. 
[0052] 

This purpose is a method (claim 13) for carrying out IF measurement between frequency again in 
the subscriber station of a mobile communication system which has at least one base 
transceiver office and a network control means, In a network control means, IF repeat time is 
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chosen during connection between said subscriber station and said base transceiver office, The 
step which transmits IF repeat-time indication signal which shows the time interval of said 
connection by which said IF measurement should be made by said subscriber station to said 
subscriber station from said network control means, It is solved also by the method of having a 
step which detects said IF repeat-time indication signal in said subscriber station, and a step 
which carries out said IF measurement in said subscriber station with said time interval of said 
connection shown by said IF repeat-time indication signal. 
[0053] 

At least one subscriber station which has IF measuring means which suited so that this purpose 
might carry out IF measurement between frequency again, It is a mobile communication system 
(claim 33) which has a network control means for performing said subscriber station and data 
communications during at least one a base transceiver office and connection, Said network 
control means chooses the time interval of said connection to which said subscriber station 
should carry out IF measurement, It has IF repeat-time selecting means which suited so that IF 
repeat-time indication signal which shows said time interval might be transmitted to said 
subscriber station, It has the time interval signal detection means which suited so that said 
subscriber station might detect said IF repeat-time indication signal which shows said time 
interval within transmission from said network control means, Said IF measuring means is solved 
also by the mobile communication system conforming so that said IF measurement may be 
performed with said time interval shown with said detected IF repeat-time indication signal. 
[0054] 

In order that this purpose may control again the data communications on the communication 
interface established between a subscriber station and at least one base transceiver office at 
least, While it is a network control means (claim 44) of a mobile communication system, and 
suiting so that said subscriber station may choose the time interval of the connection which 
should perform measurement, The network control means having IF repeat-time selecting means 
which suited so that IF repeat-time indication signal might be transmitted to said subscriber 
station is also solved. 
[0055] 

According to the 1st standpoint of this invention, it has IF selecting means as which a network 
control means chooses the time interval as which said channel with which said subscriber station 
should perform IF measurement was determined beforehand. This selected time interval defined 
beforehand is transmitted to a subscriber station in IF repeat-time indication signal which shows 
the selected time interval to that subscriber station defined beforehand. 
[0056] 

A subscriber station has a time interval signal detection means, in order to detect said IF 
repeat-time indication signal within transmission from a network control means. IF measurement 
is performed after that with the time interval with the subscriber station selected in the network 
control means defined beforehand. Therefore, it can be shown by the network what period 
subscriber station a subscriber station is attained to when and measures on another frequency. 
That is, IF repeat-time indication signal specifies the length of the time interval which should 
perform IF measurement in start timing and a subscriber station. It can be compensated whether 
in this selected time interval, degradation of the temporary transmission quality to which a 
network control means supplies a subscriber station is permissible, About degradation of the 
transmission quality which may happen, for example, the deficit of data, since it can do based on 
the time interval the network control means already judged that it is compensated after that, it is 
not necessary to care. 
[0057] 

According to the 2nd standpoint of this invention, a subscriber station and/or a base transceiver 
office supervise the quality of service on the established communication interface, and have the 
switching performance monitor means which suited so that the information on the quality of 
service might be transmitted to said network control means. In such a case, a network control 
means chooses said time interval of said communication interface defined beforehand based on 
the information on the quality of service to which it was reported from the switching 
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performance monitor means. If possible, a time interval is chosen with the time interval allowed 
temporary degradation of the quality of service resulting from said IF measuring means carrying 
out said IF measurement It is that the network control means knows a priori what directions of 
the time interval to a subscriber station will always serve as a deterioration cause of the send 
state for as well as the strong point of such a procedure when a subscriber station actually 
performs IF measurement with this time interval. However, when it is checked that the network 
control means had pointed to the time interval which can permit temporary quality degradation, a 
network control means can be made for the preparations for offsetting this quality degradation in 
this selected time interval after that. 
[0058] 

According to the 3rd standpoint of this invention, data communications sensitive to delay are 
carried out between the base transceiver office on said established connection, and a subscriber 
station. When IF measurement is performed during data communications sensitive to delay, this 
suggests that the data slot (a part of frame) of the frame on connection is lost, i.e., aggravation 
of a quality of service. However, when a subscriber station and a network control means direct 
to increase the down-link of a communication interface, and the transmission power of a rise 
ring, respectively before the start of said time interval defined beforehand, and/or after the end 
of said time interval to a power regulating means, they can offset this quality deterioration. That 
is, although a loss of data always occurs in data communications sensitive to delay in the time 
interval with which IF measurement is performed, an average error ratio is kept the same for it 
to be convenient. 
[0059] 

According to the 4th standpoint of this invention, data communications sensitive to a deficit are 
carried out between a base transceiver office and a subscriber station. The information flow 
between a network and a subscriber station is not usually so dense between types sensitive to 
the deficit of a connection service, and the buffer used by the network side during the 
connection is less than the specified threshold. In such a case, in the time interval that a 
transmission buffer means is not thoroughly filled by send data, the network can demand to 
measure on other frequency/systems to a subscriber station. 
[0060] 

That is, it is possible to store temporarily said some said transmission [ by which said IF 
measuring means is performed by IF measuring means of a subscriber station ] data by which 
the transmission buffer in a network should be transmitted into said time interval at least in said 
selected, selected time interval. The data (a time slot, for example, the time slot in GSM, or data 
frame of WCDMA) stored further is transmitted to a subscriber station after the end of a time 
interval so that a loss of data may not occur. 
[0061] 

According to the 5th standpoint of this invention, with use of the transmission buffer means 
about the connection service of a form sensitive to a loss, a network control means reduces the 
data transmission rate in a time interval, and after said time interval is completed, it suits so that 
a data transmission rate may be made to increase again. It is avoided that a buffer means is 
quickly fulfilled by making it such since the speed which data reaches is reduced. 
[0062] 

According to the 6th standpoint of this invention, it is possible to carry out re-scheduling with 
use of the transmission buffer means by the 4th and 5th standpoints, using other buffer means, 
in order for a network control means to make the capacity of the intermediate memory of 
transmission data increase. In order to make the buffer size of a transmission buffer means 
increase and to decrease temporarily the buffer size of other buffer means which are not used 
into a time interval, it is also possible to perform dynamic buffer scheduling which used other 
buffers. It restricts, when not performing buffer re-scheduling or dynamic buffer schedule 
management, either, in order to make transmitting buffer size increase, and finally the deleting 
means of a network control means deletes at least one copy of the data which should be 
transmitted into said time interval. 
[0063] 
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According to the 7th standpoint of this invention, the data communications between a base 
transceiver office and a subscriber station are performed in the compressed mode operation by 
which some data is compressed into a time slot. And IF measurement is carried out in the 
standby time portion of the data frame from which it is the time interval preferably shown in IF 
repeat-time indication signal, and data communications are performed by compressed mode. 
Therefore, it is requested when the network should measure the frequency of others 
[ subscriber station / of how much / length ] to a subscriber station in this case. It is usable as 
a complement of compressed mode in this. 
[0064] 

The another advantageous example and improvement point of this invention will be obtained from 
the dependent claim. This invention can include the example separately acquired from the 
combination of description and/or the standpoint by which the claim is carried out, and the 
feature in this specification and/or an attached claim. 
[0065] 

Hereafter, the example of this invention is described with reference to an accompanying drawing. 

Here, please care about that an identical or similar reference number shows an identical or 
similar step and function through a drawing. Especially each part explained to conventional 
subscriber station MS and the conventional network control means RNC in drawing 2 exists also 
in the example of this invention. Please care about that this invention is not limited to specific 
CDMA mentioned above, WCDMA, D-AMPS, or a GSM system. If it puts in another way, this 
invention is applicable to the arbitrary telecommunication systems which need to carry out a 
handover between frequency, a cell, and a different system. 
[0066] 

(Principle of an invention) 

Please care about that a handover procedure and IF measurement are performed [ at both the 
time of setting out of communications system CC, or the time of signaling connection only being 
set to mobile station MS under non-active mode operation ]. 
[0067] 

Drawing 7 shows the fundamental block diagram of the mobile communication system T1 by this 
invention. Mobile station MS has the time interval signal detection means TSIDM which suited so 
that IF repeat-time indication signal TIIS which shows the time interval which was transmitting 
from the network control means RNC and was defined beforehand might be detected in addition 
to each part already shown in drawing 1 by a conventional example. The network control means 
RNC has IF repeat-time selecting means TISM which suited so that said time interval of said 
connection in which said subscriber station MS should perform said IF measurement defined 
beforehand might be chosen. As shown in drawing 7, the time interval selecting means TISM 
transmits said IF repeat-time indication signal TIIS to said subscriber station MS. 
[0068] 

Therefore, it is possible by using the time interval selecting means TISM within the network 
control means RNC, and the time interval signal detection means TSIDM in subscriber station 
MS to specify a time interval from the network control means RNC to subscriber station MS. 
Therefore, subscriber station MS does not need to perform a judgment of any kind itself, and it 
can trust thoroughly that a time interval is suitable based on the directions from a network 
control means. 
[0069] 

As shown in drawing 8, IF measuring means conforms in step ST13 of drawing 8 fundamentally so 
that IF measurement trigger signal IFTS which the handover means HORM within subscriber 
station MS or the network control means RNC generates may be answered and said IF 
measurement may be performed. In Step S211, the network control means RNC is a time interval 
with which IF measurement should be performed. 

The network control means RNC determines the time interval which determines that temporary 
quality degradation can be permitted. 

This time interval is transmitted to mobile station MS in step ST211. 
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[0070] . 
In step ST212, the IF measuring means IFMM performs said IF measurement with said time 
interval which was directed into IF repeat-time indication signal TIIS transmitted from said 
detected network control means and which was defined beforehand. Other steps in drawing 8 are 
the same as that of drawing 2. 

[° 071] , ■ , • 

As the conventional example about compressed mode operation was explained, in compressed 

mode operation, only short standby time interval IF is available to execution of IF field 
measurement. However, according to the principle of this invention, the planned time interval 
which can permit temporary quality degradation is used. So that the quality degradation in which 
a network control means is constant even when IF measurement is carried out may be accepted 
or it can compensate by the network control means or a subscriber station, Since the subscriber 
station is able to trust having determined the suitable time interval thoroughly, when a subscriber 
station receives directions of this time interval, it can start IF measurement promptly. That is, in 
the inside of the time interval in which a subscriber station carries out IF measurement, since 
the data exchange between a subscriber station and a network is impossible, temporary 
deterioration of the quality of service resulting from IF measurement generates it. 
[0072] 

However, as for a network control means, it is possible for deterioration of such a quality of 
service to determine autonomously the time interval which does not bring about evil as the 
whole transmission. Usually, the time interval directed by a network control means is below the 
standby time interval in compressed mode operation. Since the member does not need to wait 
for the start of compressed mode operation, it is possible to make a handover decision between 
systems between more nearly high-speed frequency so that it is [ therefore ] possible to 
perform IF measurement a little early. This is because it has the capability to perform 
measurement other than the measurement execution only using compressed mode art, when a 
subscriber station uses the proposed method. That is, in some situations, it is difficult to 
determine not to lose connection early. Therefore, unless quality degradation is as severe as 
transmission is interrupted, a more nearly high-speed handover is attained in IF measurement 
that it can perform [ as a result ] still promptly. 
[0073] 

Preferably, IF repeat-time indication signal TIIS is transmitted within said IF measurement trigger 
signal IFTS from said IF repeat-time selecting means TISM. That is, the network control means 
RNC is able to determine first fundamentally that there is the necessity for a handover, and that 
the subscriber station needs the trigger of IF measurement. However, the network control means 
RNC can suspend transmission of a trigger signal until the time interval with which IF 
measurement should be performed is determined. And it is possible to also convey the 
information about the time interval as which IF measurement trigger signal was chosen, for 
example by both both directions of a trigger signal and a time interval becoming ability ready for 
sending to a subscriber station. 
[0074] 

Therefore, when a network is determined about when a subscriber station should measure 
another frequency in the same system or other systems in which period (or for two or more of 
which terms), A subscriber station has the capability to carry out these measurement even if 
the quality of service (QoS) of the present service (singular number or plurality) deteriorates 
temporarily. 
[0075] 

In order to enable suitable determination of a time interval, the network control means RNC 
(and/or, subscriber station MS) supervises quality-of-service QoS of the established 
communication interface, It is possible to have the switching performance measuring means 
CQMM which suited so that the information on quality-of-service QoS might be transmitted to 
the network control means RNC. The switching performance monitor means CQMM may be 
arranged in base transceiver office RBS again. The switching performance monitor means CQMM 
supplies some information on a quality of service to the time interval selecting means TISM. 
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Therefore, if possible, a time interval can be chosen with the time interval allowed temporary 
deterioration of the quality of service by said IF measuring means IFMM performing said IF 
measurement. 
[0076] 

Therefore, when a temporary fall of quality-of-service QoS in a communication interface is 
allowed as above-mentioned, subscriber station MS can use degradation of this service for 
measurement between frequency. The network can determine one or more time intervals allowed 
the fall of quality-of-service QoS, and can perform measurement between frequency in the time 
interval. A network control means has knowledge not only about the switching performance 
about both uplink and a down-link but about a system configuration. Therefore, the network 
control means has the best possibility for determining just whether a subscriber station should 
perform measurement about another frequency, and when ** should carry out the 
measurements of length of how much. Of course, a switching performance is good, and when 
other frequency or systems which measure do not exist, subscriber station MS does not need to 
carry out a handover. 
[0077] 

Of course, the principle of this invention needs to direct in which interval (one or more) 
subscriber station MS should perform measurement between frequency when via IF measuring 
time indication signal TIIS with which the network control means was detected. As mentioned 
above, this information may be included in a trigger signal. 
[0078] 

The switching performance monitor means CQMM transmits the information on a quality of 
service to a network control means. The switching performance monitor means CQMM is ability 
ready for sending also about the information on the intact buffer used for the connection in a 
network. That is, in any communications systems, before being transmitted to a subscriber 
station, the transmission buffer which stores send data temporarily is used. (It has been arranged 
at the subscriber station, the base transceiver office, and/or the network control means) The 
switching performance monitor means CQMM has again the knowledge of system configurations, 
such as other frequency in the system in the field where the subscriber station established 
connection, and other systems. Therefore, based on all this information, the time interval 
selecting means TISM can choose the best time interval which temporary deterioration of the 
transmission quality can still permit. 
[0079] 

The network control means can perform the increase in electric power at the time of the 
preparation for offsetting temporary degradation of transmission resulting from IF measurement, 
for example, the start of a time interval, and an end so that it may explain below with reference 
to the example of this invention. Instead, transmitting buffer size can also be adjusted (buffer 
size is increased or an additional buffer is used), In order to reduce the coming data volume and 
to reduce the data volume which needs to be stored in a transmission buffer, it is also possible 
to reduce a transmission rate in the time interval defined beforehand. 
[0080] 

(The 1st example) 

Generally, in a communications system, it is distinguishable in service of a different form, i.e., 
service sensitive to delay, and service sensitive to a deficit. When service form is sensitive to 
delay, it is more important also for a certain ****** than having no error that the transmitted 
information is received on time. For example, a sound is transmission sensitive to delay. 
[0081] 

On the other hand, when service form is sensitive to a deficit, it is important that information is 
received without exceeding the error which can correct the decryption machine within a 
subscriber station or a network control means. When the packet contains the unrecoverable 
error, the packet is translated as what was lost. For example, web browsing will reach late, 
although information will reach early, but since it is not related, it is service sensitive to a deficit. 



[0082] 
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The 1st example of this invention is related with how minimization or reduction of quality-o^- 
service QoS usable to the measurement between frequency to the case of service sensitive to 
delay is performed. 
[0083] 

When transmission sensitive to delay is carried out during the communication interface between 
subscriber station MS and base transceiver office RBS (or network control means RNC), a 
subscriber station has deleting means DEL which deletes the data which reached into said 
selected time interval from base transceiver office RBS. Such a situation For example, specific 
time for the network control means RNC to originate in some standards (for example, the poor 
measurement report by a high frame error rate and/or mobile station, low received signal 
strength, and/or the bad signal-to-interference ratio SIR) at subscriber station MS and a period, 
It generates, when it requires and subscriber station SS and base transceiver office RBS 
establish voice connection, i.e., service sensitive to delay, so that measurement about other 
frequency or systems may be performed to subscriber station MS. Probably this will suggest the 
slot (path of a frame) on the present connection, or the loss of the frame. Such a frame is 
because IF measurement needs to be deleted by the subscriber station in the time interval 
performed. In order to offset temporary deterioration of this quality of service, said network 
control means RNC and/or said subscriber station MS, respectively, It can have power control 
means Pulse Amplitude Modulation for increasing down-link DL of communication interface CC, 
and the transmission power on the uplink UL before the start of said time interval defined 
beforehand, and/or after an end, respectively. 
[0084] 

For example, when set beforehand, in order for the network control means RNC to determine 
that said subscriber station MS should perform IF measurement and to make the transmission 
power on uplink increase between the ten following data frames after 10 data frames, (Setting 
for the procedure for example, using transmission-control flag TCP) It is ability ready for sending 
in subscriber station MS about an indication signal. A network control means makes the 
transmission power on its down-link DL increase again. 
[0085] 

Simultaneously, a network control means directs the transmission power to make it increase 
about two or more data frames (for example, 10) after the end of the time interval directed to 
subscriber station MS. When a time interval is completed, a network control means makes the 
transmission power on its down-link similarly increase again. Such electric power adjustment can 
be carried out in the high speed and low-speed power-controls cycle which were mentioned 
above about drawing 5. 
[0086] 

Of course, since subscriber station MS is busy with performing IF measurement even if the 
transmission power on uplink and a down-link is increased before and after a time interval, the 
period when data is not transmitted or received still exists in the inside of the time interval. 
Therefore, an error rate increases fundamentally. However, the rise of this error rate is 
compensable by the increase in transmission power. As for an error rate, it is only calculated 
about the average of many data frames. Therefore, degradation of the transmission quality 
between IF repeat times is compensable by making transmission power increase in the beginning 
of a time interval, or the last. Therefore, overall deterioration of a quality of service does not 
take place. 
[0087] 

(The 2nd example) 

According to the 2nd example of this invention, when data communications sensitive to a loss 
are performed between base transceiver office RBS and subscriber station MS, fall minimization 
of the quality of service between measurement between frequency is carried out. 
[0088] 

As shown in drawing 7, in a network and/or the network control means RNC, the transmission 
buffer means BUF of prescribed size is always used for the intermediate memory before send 
data is transmitted on the down-link of said communication interface. In the case of form with a 
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connection service form sensitive to a loss, the information flow between the network control 
means RNC and subscriber station MS is not dense, and the transmission buffer means BUF 
used during the connection does not reach the usually specified threshold. Therefore, the 
network control means RNC can be required as measuring other frequency/systems in a 
predetermined time interval of subscriber station MS, Between the time intervals as which the 
network/subscriber station was specified, in transmitting / receiving more information, the 
transmission buffer BUF memorizes temporarily said at least some of send data which should be 
transmitted between the time interval. The network control means RNC transmits the stored 
data to subscriber station MS after the end of said selected time interval. That is, a network 
control means or the subscriber station can use the buffer space of the reserve of the 
transmission buffer means BUF in this case for the intermediate memory of send data. 
[0089] 

Therefore, when service is sensitive to a loss, there must not be any data lost. Since there is no 
meaning in the data communications between the subscriber station and network control means 
(base transceiver office) between IF repeat times as which it was chosen in any cases, a 
network control means only delays data transmission, and performs intermediate memory for the 
transmission buffer means BUF. 
[0090] 

Instead, a temporary quality-of-service fall between predetermined time intervals can be 
compensated by changing access speed before and behind the time interval. Namely, in said time 
interval to which said IF measurement is performed by said IF measuring means IFMM, To the 
intermediate memory before send data is transmitted on down-link DL of said communication 
interface. The transmission buffer means BUF of prescribed size is used, and the network 
control means RNC and/or subscriber station MS reduce a data transmission rate, and a data 
transmission rate is again raised after the end of said time interval. The change means within the 
network control means RNC processes the access speed change for a communication interface. 
[0091] 

The case where the further possible send data of a network control means (or base transceiver 
office RBS) being promptly processed by the present transmission buffer means BUF (storing) is 
transmitted / received instead may happen. In such a case, the network control means can 
perform the re-schedule of buffer size using other additional transmission buffer means BUF'. 
That is, the network control means RNC suits so that more storage capacities may be provided 
and a re-schedule may be performed using other buffer means BUF' for the intermediate 
memory of send data unreceivable from/transmitted to a subscriber station between the 
selected time intervals. That is, it is used for storing of the send data which is not lost between 
time intervals for additional buffer means BUF' to perform IF measurement, either. 
[0092] 

In order to make the buffer size of said transmission buffer means BUF increase and to decrease 
the buffer size of another buffer means BUF' in the time interval, The network control means 
RNC is able to perform a dynamic buffer schedule using other buffer means BUF'. That is, some 
buffer means BUF which are not used between said selected time intervals and BUF' can be 
used for the intermediate memory of data. Therefore, it is possible for any data not to be lost 
but to transmit to a subscriber station / base transceiver office after the end of said time 
interval. 
[0093] 

Since a network/subscriber station copes with the high peak of data flow, data may be 
discarded. That is, when the storage capacity of all the buffer means BUF and BUF' is used up 
thoroughly, there is no choice except deleting at least some data which should be transmitted 
into said time interval. Therefore, subscriber station MS and/or the network control means RNC 
have a means for deleting at least some data which should be transmitted. 
[0094] 

Of course, the buffer size of a network control means/subscriber station must be less than a 
specific threshold, before the command of this network with performing measurement on another 
frequency/system to subscriber station MS is attained. That is, when the buffer by which normal 
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use is carried out is already full, there is no chance to suspend further the send data which 
cannot carry out the night message of the predetermined time interval. Even if buffer size is less 
than the predetermined threshold, rapid increase of the data volume [ like ] which the buffer in a 
network will overflow may take place. In such a case, dynamic assignment of the surplus buffer 
space using another buffer means BUF' is performed. As for this, the network control means 
RNC knows how many each buffers are filled. 

If needed, buffer size is realizable, although re-assignment is possible therefore. 
[0095] 

According to [ above-mentioned passage ] the 1st and 2nd examples of this invention, said 
subscriber station performs IF measurement, and since the data transmission/reception between 
a subscriber station and a network are impossible, the network control means RNC chooses a 
predetermined time interval as that by which the quality-of-service fall of a communication 
interface is performed. 
[0096] 

However, since the network control means knows when a time interval will occur, it can be made 
for the preparations for raising the whole quality of service again. In the case of both data 
communications (the 1st example) sensitive to delay, and data communications (the 2nd 
example) sensitive to a deficit, this is feasible. That is, in spite of the fact that IF measurement 
is performed in a long-term time interval, in order that all the increases in transmission power 
before and behind the frequency measurement period for oppressing the fall of quality-of- 
service QoS, the dynamic buffer re-assignment, and gear change procedures may raise a quality 
of service on the average, it is used. 
[0097] 

Hereafter, the 3rd example of this invention to which a flow control is performed is described. 
(The 3rd example) 

According to the 3rd example of this invention, a network control means uses neither the 
increase in electric power nor re-assignment nor a gearbox style, in order to maintain on the 
level which can permit a quality of service. 
[0098] 

the ratio between the data frame to which IF handover means HORM was transmitted according 
to the 3rd example of this invention, and the received data frame — RF is judged and it 
communicates with the transmission ratio judging means TRDM which suited so that the time 
concerning the judgment might be measured. When this ratio reaches a specific level, it becomes 
possible to direct that a network measures on other frequency/systems to subscriber station 
MS. However, this necessary condition may be insufficient for directing execution of 
measurement to subscriber station MS. 

[0099] ru 
For example, when a ratio reaches a specific level, the network can assume temporarily (.between 
time intervals) rightly the data which a transmission buffer means BUF by which it is used now 
should always transmit after the end of a time interval that a data transmission rate is low to a 
storable grade. The network control means RNC can combine this with dynamic buffer 
assignment. For example, when the network control means RNC detects that the transmitting 
ratio (and/or, receiving ratio) exceeded the predetermined threshold, this always means the thing 
it will become impossible for the transmission buffer means used now to store temporarily no 
send data in a predetermined time interval for. Therefore, immediately after detecting an excess 
of transmission/receiving ratio, the network control means RNC performs the re-schedule of 
available buffer size automatically using other buffer means BUF' within the network control 
means RNC. 
[0100] 

The network control means can combine this with the transmission speed change in a time 
interval. Even if it is a case where big transmission/receiving ratio exists, it is determined that 
the network control means RNC will decrease the transmission speed in a time interval to the 
beginning, When this is also insufficient for saving all the data in a buffer means temporarily, it is 
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also possible to perform further the re-schedule which used other buffer means. 
[0101] 

Therefore, in the case of data communications sensitive to a loss, it is also possible to always 
perform compensation of the data frame in which a network control means cannot be 
transmitted between time intervals, but a quality of service is reduced, and it deals. 
[0102] 

(The 4th example) 

According to the 4th example of this invention, a selectable time interval is determined according 
to the principle and/or the 1st, 2nd, or 3rd example of this invention in IF measurement. That is, 
a time interval is specified beforehand and transmitted to subscriber station MS by the network 
control means. Temporary aggravation of a quality of service is compensated by the measure 
made by the subscriber station (it is sensitive to a loss or a difference in the case of data 
communications sensitive to delay), and a network control means. 
[0103] 

According to the 4th example of this invention, the data communications between base 
transceiver office RBS and subscriber station MS are feasible by transmitting data frame FR in 
compressed mode operation. As mentioned above, in compressed mode operation, data is 
compressed into a time slot and the compressed mode judging means CDDM in subscriber 
station MS can detect this compressed mode operation. In the 4th example of this invention, IF 
measurement is feasible in two or more time slots (or data frame) directed with IF repeat-time 
indication signal ITTS, and two or more standby time portions of the data frame from which data 
communications are performed by compressed mode. That is, according to the 4th example of 
this invention, a network notifies to subscriber station MS about when and frequency **** arm 
measurement of the length of how much others should be performed, and this is used as what 
complements compressed mode. 
[0104] 

That is, after compressed mode operation is detected, in a standby time portion, IF measurement 
is performed first, and IF measurement is continued in a predetermined time interval as the 
directions from the network control means RNC after that. This is possible also for carrying out 
so that standby time may be promptly used instead of the time interval as an addition, if IF 
measurement is started in a predetermined time interval conversely, i.e., first, again and 
compressed mode operation is detected. 
[0105] 

When the worst, in spite of the increase in electric power (the 1st example), buffer space 
assignment or a re-schedule, speed adaptation (the 2nd example), and a transmission ratio 
judging (the 3rd example), All the buffers in a network fill and the excess data beyond it will be 
discarded within the network, when a network does not have sufficient buffer space for 
temporary maintenance of send data. However, aggravation of the quality of service which a 
buffer is not filled thoroughly, and a little data is only discarded, and cannot usually be 
compensated again is little. 
[0106] 

(Industrial availability) 

The art concerning the principle of this invention and the 1st thru/or a 4th embodiment 
mentioned above avoids the problem of the conventional technology that aggravation of a quality 
of service must be accepted, in compressed mode operation as mentioned above. That is, since 
it is known within a network when aggravation of a quality of service occurs, it is possible, 
although deterioration of a planned quality of service is permitted in the mobile communication 
system by this invention to cope with it so that quality-ol^service aggravation can be 
compensated. Therefore, aggravation of a quality of service is not generated. 
[0107] 

In arbitrary mobile communication systems, such a procedure is available, and is not restricted to 
any specific standards. Therefore, this invention can be used with a GSM system, WCDMA, or a 
CDMA system. This invention is not restricted to the specific example and example which were 
described in this specification. The expert can devise the further example, variation, and 
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derivative of this invention based on the art indicated here. The example mentioned above only 

constitutes the desirable mode of this invention so that an artificer may think now. 

[0108] 

This invention can include the example which comprises a function of the claim separately 
charged in the function and/or claim which were independently explained in this specification as 
above-mentioned. 

The reference number in a generic claim achieves a duty only for the purpose of explanation, and 
does not limit scope of protection. 
[Brief Description of the Drawings] 
[Drawing 1] 

They are at least two different mobile communication systems T1 and a figure showing a general 
general view of the conventional telecommunication system TELE which has T2. 
[Drawing 2] 

It is a flow chart for performing between the frequency in telecommunication system TELL 
shown in drawing 1 , and/or the handover between systems. 

[Drawing 3-1] . , 

It is a figure showing the data frame at the time of compressed mode operation being used, and 

the composition of a time slot. 
[Drawing 3-2] 

It is the same flow chart as drawing 2 at the time of the compressed mode operation shown in 
drawing 3-1 being used. 
[Drawing 4-1] 

GSM etc. are the figures in the conventional TDMA mobile communication system showing 
regulation of a field measurement time slot. 
[Drawing 4-2] 

It is the same flow chart as drawing 3-2 in case field measurement is performed in a specific 
field measurement time slot as shown in drawing 4-1. 
[Drawing 5 a] 

It is a figure showing the conventional electric power adjustment procedure between subscriber 
station MS and the node B (base transceiver office RBS). 
[Drawing 5 b] 

It is a figure showing gradual adjustment of a down-link DL output. 
[Drawing 5 c] 

It is a figure showing the low-speed power controls and high-speed power controls which are 
obtained as a result of gradual change of the output in drawing 5 b. 
[Drawing 5 d] 

It is a figure showing mapping of the rate FER of a measurement framing error, or block error 
rate BLER and a delta_SIR_target value. 
[Drawing 6] 

It is a figure showing the handover procedure about transmission of the PN series from PN 
series generator PNG for the handovers between systems. 
[Drawing 7] 

They are subscriber station MS by this invention, and a fundamental block diagram of the 
network control means RNC. 

[Drawing 8] _ 

It is the same flow chart as drawing 2 containing step ST21 1 according to the principle of this 
invention, and ST212. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL RELD 



(Technical field to which an invention belongs) 

This invention relates to the subscriber station, network control means, and method of 
performing measurement between the frequency (inter-frequency) in a mobile communication 
system. This invention relates to the mobile communication system with which such a subscriber 
station, a network control means, and a method are used again. 
[0002] m 

When the transmission state of the connection (a communication interface or signaling 
connection) between a subscriber station and a base transmitting station is supervised in a 
mobile communication system, for example, a transmission state deteriorates so that details may 
be explained below, the necessity between frequency or for the handover between systems is 
detected. If the necessity between frequency or for the handover between systems is detected, 
in order to show this necessity, the measurement trigger signal between frequency will be 
generated, and the measurement between frequency to different frequency from frequency 
present in use will be started. When a trigger signal is answered, measurement between 
frequency is performed about one or more different frequency and suitable new frequency is 
found, between actual frequency or the handover between systems is performed. Henceforth, 
even if the word "handover" is a case where it does not indicate clearly, it expresses between 
frequency or the handover between systems. 
[0003] 

When connection is established between a base transmitting station and a subscriber station, 
even if it is a case where only the subscriber station and signal connection of an active mode 
are established, In the connection, some data traffic always exists, and a subscriber station and 
the network must perform measurement between frequency, when there are no data 
communications. This is because some data which probably communicated the connection top 
will be lost if measurement between frequency is not performed. Other important viewpoints are 
how to be [ when ] generation **** about the measurement trigger signal between frequency by 
a network in order to start measurement between frequency. However, the measurement 
between frequency itself should care about answering the measurement trigger signal between 
frequency and always performing by a subscriber station. 
[0004] 

The problem which time interval this invention should use in order to perform measurement 
between these frequency in a subscriber station especially is solved. 
Hereafter, the shortening notation is carried out with "IF" between frequency. 
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LThis document has been translated by computer. So the translation may not reflect the original 
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PRIOR ART 



(Background art) 

Drawing 1 shows a general general view of at least two different mobile communication systems 
T1 and telecommunication system TELE which has T2 about the conventional method for 
carrying out the trigger of the IF measurement in a mobile communication system. For example, 
the subscriber station which is mobile station MS can operate with the 1st mobile 
communication system T1, and operates also in the 2nd mobile communication system T2. each 

— a mobile communication system — T — one — T — two — an inside — a mobile station 
MS — differing — a cell — S — one — S — two — S — three — S — one — ' — S — three 

— • — anc j — c — one - C — six — moving about — things — being possible . By a different 
handover standard, mobile station MS performs the handover between systems from /to the 
system of the handover between frequency within the same system, and another side. Are 
equally applicable to this invention carrying out the trigger of the handover between frequency 
within the same system, and/or the handover between systems good here, Drawing 1 should only 
care about that the two mobile communication systems T1 and T2 are shown as an example 
from which both handover procedure of them may arise. 

[0006] 

To drawing 1, as an example of the 1st mobile communication system T1, the network control 
means RNC (Radio Network Controller), At least one base transceiver office RBS and RBS' (in 
WCDMA, called a base transceiver station), At least one subscriber station MS (Mobile.) Station 

— and — a large number — overlap (probably) — having carried out — a cell S one S 

— two — S — three — S — one — ' — S — three — ' ~ having — WCDMA (Wideband Code 
Division Multiple Access) — or — CDMA (Code.) A Division Multiple Access communications 
system is shown. 

[0007] 

An example of the 2nd mobile communication system T2 GSM (Global System for Mobile 
Communications), It is a communications system according to PDC (Personal Digital Cellular) 
and a D-AMPS (Digital-Advanced Mobile Personal Service) standard. 
[0008] 

In drawing 1, an example of a GSM system is shown as the 2nd mobile communication system 
T2. However, it should care about that this invention is not fundamentally limited to an above- 
mentioned system applicable to the digital cellular system of arbitrary forms therefore. The GSM 
system shown in drawing 1 has the conventional base station controller BSC, at least one 
mobile-communication-exchange MSC, and the gateway mobile-services switching center 
GMSC. Service is provided for mobile station MS by two or more base transceiver offices BTS in 
cell C1-C6 with movable mobile station MS. 
[0009] 

The network control means RNC of a WCDMA system in drawing 1 is connected to the gateway 

mobile-services switching center GMSC of a GSM system via a UMSC unit. 

[0010] 

the — one — and — the — two — a mobile communication system — T — one T - two 
being geographical — arrangement — responding — the — one — a mobile communication 
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system — T — one ~ a cell — S — one — S — two — S — three — S — one — ' — S ~ 
three — ' — again — the — two — a mobile communication system — T — two a cell C 
— one - C — six — perfect — or — partial — it may overlap . Of course, if mobile station MS 
performs a handover between systems, the mobile station MS will be able to operate according 
to use of the 1st and 2nd mobile communication systems. 
[0011] 

One reason for performing between frequency or a handover between systems in 
telecommunication system TELE in drawing 1 is based on a reason (coverage reasons) for being 
related with a range which can be covered, this — not only the 1st communications system 
what kind of — others — a system also depends all the geographical regions, for example, a hot 
spot of UMTS, on a fact that it cannot cover thoroughly. Some cells in a mobile communication 
system may be operating on frequency inapplicable to an adjacent cell. Therefore, it becomes 
possible by making mobile station MS or the network control means RNC carry out either a 
handover between frequency, or a handover between systems to use mobile station MS in a 
larger field, without interrupting communication. 
[0012] 

Another reason for performing a handover is a reason (capacity reasons) for being related with 
capacity. Either this mobile communication system or other mobile communication systems may 
receive a heavy load occasionally, therefore the handover between systems is needed in this 
case. Similarly connection is established on specific frequency with mobile station MS, and it 
must stop having to use another frequency after that. This another frequency exists in the inside 
of the same cell, or other cells, and, generally [ all ] is called the handover between frequency. 
As shown in drawing 1, measurement between frequency (required for the handover between 
frequency and/or the handover between systems) is always performed by the measuring means 
IFMM between frequency provided in mobile station MS. 
[0013] 

The network control means RNC has the call flag transmitting means PFSM which transmits a 
call flag to mobile station MS, when the signaling communication link is already established 
between subscriber station MS and the network. For example, when mobile station MS is started 
and it registers with the network, a subscriber station is in having existing registered and non- 
active mode operation. Standby-operations means SOM maintains a subscriber station in non- 
active mode operation. In such non-active mode operation, operation of subscriber station MS is 
suspended at the time of the call flag PF reception from the network control means RNC, i.e., 
the call to subscriber station SS, and when a communication interface is set to subscriber 
station MS, it is started. 
[0014] 

Drawing 2 shows the overall flow chart of the method of performing the handover between 
frequency, or the handover between systems in a mobile communication system, when signaling 
connection or a communication interface is established. By step ST11, as the handover means 
HORM (HandOveR Means) formed in the network control means RNC or subscriber station MS 
mentioned above, network performance is supervised about the situation of the range (coverage) 
in which capacity/covering is possible. In step ST12, it determines about whether a handover is 
required on the whole in accordance with the standard the handover means HORM was judged 
by step ST1 1 to be. If required (in the case [ Step ST12 ] of "Y"), a trigger will be carried out so 
that a mobile station may start implementation of measurement between frequency by step 
ST13. More specifically in step ST13, IF measurement trigger signal IFTS is outputted from the 
handover means HORM. As shown in drawing 1, the IF measuring means IFMM. In step ST13, A 
trigger is possible by mobile station evaluation handover (Mobile-evaluated-handover) trigger 
signal IFTS or network evaluation handover (Network-evaluated-handover) trigger signal IFTS. 
[0015] 

When required, in order to carry out the handover between frequency reliable at high speed, it is 
preferred to provide the output of trigger signal IFTS reliable inside the network control means 
RNC and/or mobile station MS. Of course, in order to provide the trigger procedure designed 
well, the number of the trigger conditions which carry out a trigger so that surveillance may be 
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needed in step ST1 1 and IF measurement may be eventually carried out on other frequency or a 
system to mobile station MS is not one. Usually, while some conditions are supervised in step 
ST1 1, they need to be filled in order to output a trigger signal by step ST13. Such conditions can 
have too high an output from for example, the down-link connection with subscriber station from 
a network, or the uplink connection with network from a subscriber station, and/or a heavy load 
in a cell. For example, when a network measures uplink interference, supposing it detects the 
heavy load in a cell, a network tends to carry out the trigger of the handover to IF measurement 
therefore a different cell, or a different system. Similarly, when a send state deteriorates, the 
trigger of the mobile station MS will be carried out so that the output may be made to increase 
increasingly, therefore high power will show the necessity for IF measurement and a handover 
again. 
[0016] 

Conventional technology literature TS 25 231V0.3.0, technical-specification:3GPP (Third 
Generation Partnership Project); [ Technical-specification group (TSG), ] Wireless access 
network (RAN); in 3., 4., and Chapter 5.1.2, conventional various measurement trigger standards 
are described especially in the physical layer measurement in workgroup 1(WG1);IS95 standard, 
and July (it is hereafter called literature [1]), 1999. It is possible for both the network handover 
means HORM and the subscriber station handover means HORM to supervise the performance 
of a radio link (RL), and to perform a handover demand in the mobile communication system 
indicated in literature [1]. For example, the network handover means HORM supervises a down- 
link by the measurement report from subscriber station MS. The network handover means HORM 
is supervised also about a traffic load again. 
[0017] 

the handover evaluated by mobile station MS as above-mentioned — a mobile station evaluation 
handover and the handover which carries out abbreviated, is called MEHO and evaluated by a 
network — a network evaluation handover — abbreviated is carried out and it is referred to as 
NEHO. As shown in drawing 1, each of mobile station MS and the network control means RNC is 
able to start a handover according to the trigger situation which has the handover means HORM 
and is supervised, respectively. Four basic standards supervised during surveillance by step 
ST1 1 in conventional technology, While explaining below, as shown in above-mentioned literature 
[1], it is in an "excess of base station traffic load" state, an "excess of distance limitation" 
state, the state "in which pilot intensity was less than the threshold standard established 
beforehand", and an "excess of power level" state. 
[0018] 

About an "excess of base station traffic load" state, to the beginning, the network handover 
means HORM supervises load in all the base station BS in the mobile communication system T1, 
and judges the necessity for a handover to it. And in order to equalize load between all the base 
stations and to attain higher traffic efficiency, the IF measurement signal IFTS is outputted. For 
example, the network handover means HORM always outputs a trigger signal in step ST13, when 
load of a base station exceeds a load threshold defined beforehand. 
[0019] 

About an "excess of distance limitation" state, a member handover means and/or the network 
handover means HOM suit the 2nd so that the necessity for a handover may be judged based on 
distance surveillance of base station BS and subscriber station MS. Distance of a related base 
station and a subscriber station can be judged in a synchronous system. Therefore, when 
measured distance exceeds distance defined beforehand, in step ST13, trigger signal IFTS is 
always outputted. 
[0020] 

To the 3rd, about the state "where pilot intensity was less than a threshold standard established 
beforehand" a member handover means and/or a network handover means, It conforms so that 
it may judge based on surveillance less than an electric power threshold as which the necessity 
for a handover was beforehand determined to measurement pilot signal intensity. As shown in 
drawing 3-1 and drawing 4-1, in a modernistic mobile communication system, data 
communications between base transceiver office RBS and subscriber station MS are carried out 
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by transmitting data frame FR and transmission frame FR which comprise a control-section CP 
and data division DP. This is the right about the CDMA frame (drawing 3-1) and a TDMA frame 
(drawing 4-1) in a GSM system. Control-section CP comprises pilot signal PS at least, and is 
constituted with control-symbol CS of desirable further others. For example, each base station 
BS is able to transmit pilot signal PS of fixed electric power on the same frequency. Subscriber 
station MS can supervise power level of a received pilot signal, and presumes power loss on 
connection between base station BS and subscriber station MS. Pilot signal intensity is used for 
presumption of route loss, and when route loss is larger than a route loss threshold defined 
beforehand, the member handover means HORM outputs trigger signal IFTS in step ST13. 
[0021] 

To the 4th, about an "excess of power level" state a member handover means and/ or a network 
handover means, In the necessity for a handover, member electric power adjustment module 
Pulse Amplitude Modulation (drawing 1 is shown in an inside of mobile station MS) answers an 
increase command in electric power from base station BS, and it suits so that electric power in 
uplink of communication interface CC may be judged based on surveillance of being unable to 
increase any longer. 
[0022] 

Drawing 5 a-d is two or more time-slot TS1... Adjustment of these former about transmission 
power at the time of exchanging for base transceiver office (generally called node"B") RBS 
frame FR which consists of TS15 between subscriber station MSs is shown. Electric power 
adjustment module Pulse Amplitude Modulation in base transceiver office (node "B") RBS 
presets upper limit threshold PUP, the lower limit threshold PDWN, and offset value POFF to 
electric power. In the node B, the power offset value POFF is used with low-speed power 
controls, and a maximum and the lower limit thresholds PUP and PDWN are used with high- 
speed power controls. 
[0023] 

The low-speed power controls and high-speed power controls which are shown in drawing 5 b 
are performed according to the flow chart of drawing 5 c. Step P1 relevant to low-speed power 
controls (external-control loop) and P2 are performed by the RNC or MS side. In Step P1, the 
rate FER (or block error rate BLER) of a framing error is measured, and this measured FER (or 
BLER) is compared with a FER desired value (or BLER desired value) by Step P2. In Step P8, 
new signal interference ratio desired value SIR-target is obtained. 
[0024] 

As shown in drawing 5 d, a known relation (it simulated) exists between the logarithm of a 
delta.SIR.target value (dB) and the measured FER value. Predetermined "working area" exists 
between two threshold UL_delta.SIR_2 and UL_delta_SIR_1 . This relation is simulated to known, 
i.e., beforehand. As shown in drawing 5 d, delta.SIR.target* is read depending on the logarithm 
(measured FER) of measured value. New SIR.target value SIR.target is calculated according to 
the following formulas. 

In Step P8, SIR_target=SIR_target+delta_SIR_target* therefore an outside loop, or low-speed 
power controls always generate a new SIR.target value, when Step P1 and P2 are performed. A 
new SIR.target value is used by the high-speed power controls (internal loop) performed by the 
node B or MS side after that, respectively. 
[0025] 

In Step P5, SIR per slot (signal-to-interference ratio) is measured, and it is compared with a SIR 
desired value (present) from which the measurement SIR value was acquired at Step P8 by Step 
P4. If the measurement SIR value is larger than the present SIR desired value, a reduction 
command will be transmitted to mobile station MS / network, namely, the transmission-power- 
control parameter TPC will be set to TPC= "00" in Step P7.When the measurement SIR value is 
smaller than the SIR desired value (present) in Step P4, an increase command is transmitted to 
mobile station MS / network in Step P6 by setting the transmission-power-control parameter 
TPC to TPC= "11." 
[0026] 
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The result of gradual adjustment of electric power P out in down-link DL is obtained by low-speed 
power controls and high-speed power controls as illustrated by drawing 5 b. Since low-speed 
power controls perform Step P1 and P2 which calculate the frame error rate FER (or block error 
rate BLER) on every frame (or block), A new SIR-desired value is acquired by frequency lower 
than the high-speed power controls performed by Step P5, P4, P6, and P7 about each slot. 
[0027] 

Threshold P yp of offset value P Qff and a high and low side and P dwn are also used for electric 

power adjustment. For example, when exceeding threshold P up of a side with high output power 

P offset value P « increases slightly, and when the electric power is smaller than threshold 
out' oft 

p, of a low side, offset value P „ decreases slightly. Gradual adjustment of electric power is 
dwn oTT 

always performed in a power range between P dwn and P up . Since these value P Qfff P yp , and P dwn 
are merely used for a cause of a soft hand over, relation beyond this with this invention does not 
have these, and, so, explanation beyond this about this is omitted. 
[0028] 

as mentioned above, on the 4th "excess of power level" conditions, the node B (base station 
BS) so that the electric power may be increased to subscriber station MS, [ order and ] If it 
reports that electric power adjustment module Pulse Amplitude Modulation in the node B 
answers increase command TCP in electric power, and the further increase in electric power 
cannot be found, the network handover means HORM may require measurement by publishing IF 
trigger signal. 
[0029] 

About four above-mentioned different conditions, there are many serious disadvantages and 
some of four explained conditions cannot even perform carrying out in the system (WCDMA) of 
future wide-band code-division multiple access. 
[0030] 

As opposed to the reference [1] having described the synchronous CDMA system about an IS- 
95 standard, Reference [2]:TS25.201 V2.1.0 and a third generation partnership project (3GPP); 
technical-specification group (TSG); wireless connection network (the physical layer - RAM; 
working group 1(WG1); — ) [ and ] The version has described the asynchronous WCDMA system 
and the point-to-multipoint connection used especially there in June, 1999. Although the 
reference [1] is indicated, in a synchronous system [ like ], base station BS or subscriber station 
MS can still evaluate the distance between both (the 2nd trigger condition). This is possible at 
that in sync with a system clock (locked) with a precise chip rate in a pilot channel and all the 
channels. This is attained by using Global Positioning System (GPS) in a reference [1]. However, 
the distance evaluated for the multipass propagation delay between base station BS and 
subscriber station MS or shadowing may be mistaken. So, the 2nd condition "an excess of 
distance limitation" may be unable to be said to be very exact. 
[0031] 

In the 3rd conditions "pilot intensity is less than the threshold standard established beforehand , 
subscriber station MS must perform measurement which serves as a cause of IF measurement, 
therefore serves as a cause of a handover. Since subscriber station MS must perform average 
filtering of a pilot channel between predetermined measuring time, these continuous 
measurement of pilot signal intensity may shorten the life of the cell of a subscriber station 
remarkable. Since the reduction in a battery life has IF measurement in another frequency when 
[ at which a subscriber station must perform ] many measurement, for example, IF measurement 
trigger signal IFTS, is already published, etc., it should be avoided in all the environments, 
furthermore, moreover, by an air interface, subscriber station MS must report pilot signal 
intensity measurement in a certain form to base transceiver office RBS (node B) and the 
network control means RNC, and to them, This will make the interference level in the uplink UL, 
and the load of the signal dispatch in a network increase further. So, when used in relation to the 
3rd conditions "pilot intensity is less than the threshold standard established beforehand", 
Evaluation of the load according to the 1st conditions of "an excess of a base station traffic 
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load" may cause more signal dispatch for increase of the signal dispatch in a network air 

interface. 

[0032] 

So, some of these conditions are not used in a synchronous or asynchronous system, but a 
battery life becomes short, and the main disadvantages of the trigger mechanism of conventional 
technology are at the point that the load of the signal dispatch in a network increases with the 
interference level in the uplink UL 
[0033] 

In drawing 2, IF (generated by subscriber station handover means HORM or network handover 
means HORM) measurement trigger signal IFTS is answered, and a subscriber station performs 
IF measurement with the time interval given in step ST21. As mentioned above, in order to 
perform the handover between frequency which is reliable at high speed, signal quality 
measurement in a target cell or a different system in frequency which is different in subscriber 
station MS, for example, [ perform and ] These things are reported to the network control means 
RNC so that the foundation may be made as for Lycium chinense to the signal quality 
measurement to which the determination of the handover is reported to the network control 
means RNC about to which cell the handover of the subscriber station MS will be carried out. 
[0034] 

Execution of IF measurement by subscriber station MS is not a trifling task so that it may 
mention later. For example, in CDMA or an FDMA system, the receiver of subscriber station MS 
usually, In order that a certain measuring time may enable measurement between frequency 
without the big loss of data in such a system busy therefore receiving information on the present 
frequency, it carries out somehow or other and must be made. Below, the conventional method 
for determining the time interval with which field measurement is performed is explained with 
reference to drawing 3-1, drawing 3-2, drawing 4-1, drawing 4-2, and drawing 6. 
[0035] 

As already mentioned above with reference to drawing 3-1, with a CDMA communication system, 

data communications are two or more time slot TS1 It performs by exchanging data frame FR 

which comprises TS15. Each time slot has control-section CP and data division DP. It is also 
possible to perform data communications by compressed mode (called a slot mode), and to make 
some time about IF measurement as indicated to the reference [2] mentioned above, and as 
suggested also to step ST21' [ of drawing 3-2 ], and drawing 3-1. That is [ the data in which the 
network control means RNC is included in data division DP for this purpose is compressed ], it is 
collected to a portion smaller than that of a frame, and has the compressed mode setting-out 
means CMSM which makes standby time part ITP as that result Subscriber station MS is 
notified about transmission by compressed mode via the signal transmitted from the compressed 
mode setting-out means CMSM of the - network control means RNC, or a certain information, 
and has the determination CMDM, i.e., a compressed mode determination means to take shape, 
for operation by - and compressed mode. Supposing operation of such compressed mode is 
detected, subscriber station MS starts operation by compressed mode, will be step ST21" in 
drawing 3-2, and will perform IF measurement by standby time IT. 
[0036] 

In a CDMA system, concentration of such information is attained by reducing process gain G- 
chip / information bit =1/SF, for example, making diffusion coefficient SF small. From r=1/3 to r 
by which another possibility about concentration of information being attained how changes a 
channel coding method = it is made by changing into one half. Time interval IT by which IF 
measurement is performed for operation by compressed mode is generated by the IF measuring 
means IFMM of subscriber station MS. 
[0037] 

drawing 4-1 and step SC21 — and ST21 — shows another possibility about having a time 
interval with which field measurement is performed how. Two or more TDMA time slot TS1 in a 
GSM system .... Specific time slot FMS of the frame which comprises TS-M is specified, and field 
measurement is performed in the FMP section. That is, in a GSM system, it has a predetermined 
field measurement slot by which data is not transmitted to subscriber station MS from the 
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transmitter of a network control means or a base station. 
[0038] 

The further way about having a standby time interval how is indicated to the reference [1J about 
the case where the handover between systems should be performed. In this case, subscriber 
station MS does not perform measurement by another system, instead the pseudonoise PN 
sequence received by subscriber station MS on the same frequency as subscriber station MS 
has already communicated is transmitted in that another system as illustrated by drawing 6. 
When the electric power of this PN sequence exceeds predetermined time and a predetermined 
threshold as compared with other PN sequences, the handover between systems is performed. 
[0039] 

the network control means RNC giving a trigger to a mobile station and step ST13, and 
performing IF measurement and as shown in drawing 2, drawing 3-1, and drawing 4-1, Directions 
are given to subscriber station MS on the frequency belonging to a different cell in which said IF 
measurement will be performed, or a different system. Subscriber station SS reports IF 
measurement to the network control means RNC within predetermined time. And in step ST22, it 
is determined whether a handover is possible for the network control means RNC in the selected 
frequency (a cell or a different system), for example, since it opts for a too much large 
interference on the new frequency, If it is impossible, a network control means will choose a new 
target cell (frequency) in step ST23, and IF measurement will be repeated by subscriber station 
MS in step ST21. Furthermore, moreover, the network control means RNC can give a command 
to subscriber station MS, and can perform periodic search or search only for 1 time. Such a 
procedure is indicated to the reference [1] about the synchronous communications system, for 
example. 
[0040] 

In a certain system like CDMA2000. It is shown subscriber station MS not only can report IF 
measurement to a network control means, but when [ how much long (in time) and ] (time of 
onset) can perform now IF measurement of a request of subscriber station MS to the network 
control means RNC. Supposing the network control means RNC has the knowledge about a time 
interval that subscriber station MS has intention of execution of IF measurement, the network 
control means RNC will be transmitted by the network control means RNC, but. Some 
preparations for compensating with subscriber station MS the data frame which does not 
process in the time interval which performs the IF measurement can be made. That is, if the 
further preparation is not made, the data frame will actually be lost in the time interval in which 
subscriber station MS performs field measurement. 
[0041] 

One possibility is that the network control means RNC increases electric power before the 
repeat time or two or more repeat times or to the back. Since the error rate is always evaluated 
over two or more data frames, such an increase in electric power before and behind the repeat 
time enables the overall quality about an error rate to hold the demand of a mean error rate on 
the average level which does not exceed. On the other hand, a similar state also generates the 
subscriber station MS side. That is, subscriber station MS could not transmit a data frame in the 
repeat time. So, when subscriber station MS also increases electric power before and behind the 
determined measuring time, the possible frame which is not transmitted is compensated. So, 
receiving quality improves by the network control means RNC side the subscriber station MS 
side. However, an above-mentioned procedure provided with the given time interval in which 
mobile station MS will perform field measurement by step ST21 (generally this is used by 
CDMA2000 and IS'95), PN sequence transmission and compensation of the eliminated frame by 
the increase in electric power will show some big faults, when carrying out by a system, as still 
shown below. 
[0042] 

In addition, especially as for a procedure of WCDMA which performs field measurement relevant 
to operation by compressed mode, in the case of a system, there are the following 
disadvantages. Since subscriber station MS is provided diffusion coefficient SF in down-link DL 
with standby time interval IT which will perform field measurement about other systems, 
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supposing it is made small, an available channelization code will decrease. That is, hard capability 

of a CDMA system becomes small. 

[0043] 

on the other hand, a rate of channel coding — fixed time — since a CDMA system will perform 
service using the depth of interleaving which differs about the same radio link as a different 
coding mode if it becomes large, a device of a complicated numerals speed must be mounted in 
the network control means RNC. 
[0044] 

Furthermore, moreover, since the same data information is transmitted with a shorter time 
interval, i.e., a compressed data period, subscriber station MS must increase the output power, 
when measurement is performed for operation by compressed mode. If output power of 
subscriber station MS and/or base transceiver office RBS is not enlarged, the performance will 
fall. However, this demand of increasing a peak power of subscriber station MS may suggest 
restriction of distance, supposing member MS has already transmitted by that maximum output 
power. Since a data field is not protected by even the same grade when a coding rate 
furthermore becomes low moreover, there is big danger rather than losing information. Therefore, 
since long time is needed for implementation of IF measurement while compressed data 
transmission reduces quality by one side, a standby time interval is dramatically short and a 
handover becomes a low speed. 
[0045] 

A procedure using PN sequence transmission has the following disadvantages as shown in 
drawing 6. In this case, an existing mobile communication system of everything but all must be 
provided with a device which transmits PN sequence detected by subscriber station MS. This 
means big expense for an employment person (following and taking to an end user). It will 
interfere in PN sequence further moreover used with another mobile communication system with 
a CDMA system, and it will reduce capability and quality of data communications. 
[0046] 

A method stated to the last of making electric power increase before and behind a repeat time, 
when subscriber station MS wants to perform a handover between ******** on a boundary of a 
cell probably closely, When a cell (sector) presents a heavy load, and telephone speech quality is 
already very low, there is a disadvantage that there is a high danger that a frame loss by a 
repeat time will degrade the telephone speech quality. 
[0047] 

A subscriber station can determine a repeat time as inner time of data transmission from a 
network control means. Therefore, IF measurement cannot change with a cause of debasement 
of connection. 
[0048] 

When the above-mentioned disadvantage provided with a time interval for IF measurement 
according to above-mentioned conventional technology is summarized, such a preparation of a 
time test interval, (For example, for the loss of a frame) A result of deterioration of a quality of 
service is brought complicated (for inclusion of PN sequence generator) system reconstruction 
will be needed, or the battery life of subscriber station MS will be shortened (if electric power 
increases before and behind the time interval). A time interval is restricted by the standby time 
length in a compression time slot. 
[0049] 

(Outline of an invention) 

The procedure for which IF measurement was mentioned above a trigger and for performing in 
the mobile communication system as above-mentioned, Since the battery lives of subscriber 
station MS are reduced (the specific trigger method use), the quality of service of data 
communications deteriorates (deficit of a frame) and a system configuration becomes 
complicated (inclusion of a PN series creating means), generally it is disadvantageous. Since IF 
measurement can perform only at intervals of the standby time under compressed mode 
operation, long time is required for execution of a handover. An object of this invention is to 
avoid the fault described especially at the end at least. 
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[0050] 

Especially the purpose of this invention is to provide the subscriber station, the network control 
means, method, and mobile communication system which make IF measurement easy, maintaining 
the transmission quality. 
[0051] 

A mobile communication system with which this purpose has at least one base transceiver office 
and a network control means, It is the subscriber station (claim 1) included IF measuring means 
which suited so that IF measurement between frequency might be performed, It has a time 
interval signal detection means which detects IF repeat-time indication signal which shows a 
time interval of established connection between said subscriber station in transmission from said 
network control means, and said base transceiver office, A subscriber station conforming so that 
said IF measuring means may perform said IF measurement with said time interval shown in said 
IF repeat-time indication signal is solved. 
[0052] 

This purpose is a method (claim 13) for carrying out IF measurement between frequency again in 
a subscriber station of a mobile communication system which has at least one base transceiver 
office and a network control means, In a network control means, IF repeat time is chosen during 
connection between said subscriber station and said base transceiver office, A step which 
transmits IF repeat-time indication signal which shows a time interval of said connection by 
which said IF measurement should be made by said subscriber station to said subscriber station 
from said network control means, It is solved also by a method of having a step which detects 
said IF repeat-time indication signal in said subscriber station, and a step which carries out said 
IF measurement in said subscriber station with said time interval of said connection shown by 
said IF repeat-time indication signal. 
[0053] 

At least one subscriber station which has IF measuring means which suited so that this purpose 
might carry out IF measurement between frequency again, It is a mobile communication system 
(claim 33) which has a network control means for performing said subscriber station and data 
communications during at least one a base transceiver office and connection, Said network 
control means chooses the time interval of said connection to which said subscriber station 
should carry out IF measurement It has IF repeat-time selecting means which suited so that IF 
repeat-time indication signal which shows said time interval might be transmitted to said 
subscriber station, It has the time interval signal detection means which suited so that said 
subscriber station might detect said IF repeat-time indication signal which shows said time 
interval within transmission from said network control means, Said IF measuring means is solved 
also by the mobile communication system conforming so that said IF measurement may be 
performed with said time interval shown with said detected IF repeat-time indication signal. 
[0054] 

In order that this purpose may control again the data communications on the communication 
interface established between a subscriber station and at least one base transceiver office at 
least, While it is a network control means (claim 44) of a mobile communication system, and 
suiting so that said subscriber station may choose the time interval of the connection which 
should perform measurement, The network control means having IF repeat-time selecting means 
which suited so that IF repeat-time indication signal might be transmitted to said subscriber 
station is also solved. 
[0055] 

According to the 1st standpoint of this invention, it has IF selecting means as which a network 
control means chooses the time interval as which said channel with which said subscriber station 
should perform IF measurement was determined beforehand. This selected time interval defined 
beforehand is transmitted to a subscriber station in IF repeat-time indication signal which shows 
the selected time interval to that subscriber station defined beforehand. 
[0056] 

A subscriber station has a time interval signal detection means, in order to detect said IF 
repeat-time indication signal within transmission from a network control means. IF measurement 
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is performed after that with the time interval with the subscriber station selected in the network 
control means defined beforehand. Therefore, it can be shown by the network what period 
subscriber station a subscriber station is attained to when and measures on another frequency. 
That is, IF repeat-time indication signal specifies the length of the time interval which should 
perform IF measurement in start timing and a subscriber station. It can be compensated whether 
in this selected time interval, degradation of the temporary transmission quality to which a 
network control means supplies a subscriber station is permissible, About degradation of the 
transmission quality which may happen, for example, the deficit of data, since it can do based on 
the time interval the network control means already judged that it is compensated after that, it is 
not necessary to care. 
[0057] 

According to the 2nd standpoint of this invention, a subscriber station and/or a base transceiver 
office supervise the quality of service on the established communication interface, and have the 
switching performance monitor means which suited so that the information on the quality of 
service might be transmitted to said network control means. In such a case, a network control 
means chooses said time interval of said communication interface defined beforehand based on 
the information on the quality of service to which it was reported from the switching 
performance monitor means. If possible, a time interval is chosen with the time interval allowed 
temporary degradation of the quality of service resulting from said IF measuring means carrying 
out said IF measurement. It is that the network control means knows a priori what directions of 
the time interval to a subscriber station will always serve as a deterioration cause of the send 
state for as well as the strong point of such a procedure when a subscriber station actually 
performs IF measurement with this time interval. However, when it is checked that the network 
control means had pointed to the time interval which can permit temporary quality degradation, a 
network control means can be made for the preparations for offsetting this quality degradation in 
this selected time interval after that. 
[0058] 

According to the 3rd standpoint of this invention, data communications sensitive to delay are 
carried out between the base transceiver office on said established connection, and a subscriber 
station. When IF measurement is performed during data communications sensitive to delay, this 
suggests that the data slot (a part of frame) of the frame on connection is lost, i.e., aggravation 
of a quality of service. However, when a subscriber station and a network control means direct 
to increase the down-link of a communication interface, and the transmission power of a rise 
ring, respectively before the start of said time interval defined beforehand, and/or after the end 
of said time interval to a power regulating means, they can offset this quality deterioration. That 
is, although a loss of data always occurs in data communications sensitive to delay in the time 
interval with which IF measurement is performed, an average error ratio is kept the same for it 
to be convenient. 
[0059] 

According to the 4th standpoint of this invention, data communications sensitive to a deficit are 
carried out between a base transceiver office and a subscriber station. The information flow 
between a network and a subscriber station is not usually so dense between types sensitive to 
the deficit of a connection service, and the buffer used by the network side during the 
connection is less than the specified threshold. In such a case, in the time interval that a 
transmission buffer means is not thoroughly filled by send data, the network can demand to 
measure on other frequency/systems to a subscriber station. 
[0060] 

That is, it is possible to store temporarily said some said transmission [ by which said IF 
measuring means is performed by IF measuring means of a subscriber station ] data by which 
the transmission buffer in a network should be transmitted into said time interval at least in said 
selected, selected time interval. The data (a time slot, for example, the time slot in GSM, or data 
frame of WCDMA) stored further is transmitted to a subscriber station after the end of a time 
interval so that a loss of data may not occur. 
[0061] 
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According to the 5th standpoint of this invention, with use of the transmission buffer means 
about the connection service of a form sensitive to a loss, a network control means reduces the 
data transmission rate in a time interval, and after said time interval is completed, it suits so that 
a data transmission rate may be made to increase again. It is avoided that a buffer means is 
quickly fulfilled by making it such since the speed which data reaches is reduced. 
[0062] 

According to the 6th standpoint of this invention, it is possible to carry out re-scheduling with 
use of the transmission buffer means by the 4th and 5th standpoints, using other buffer means, 
in order for a network control means to make the capacity of the intermediate memory of 
transmission data increase. In order to make the buffer size of a transmission buffer means 
increase and to decrease temporarily the buffer size of other buffer means which are not used 
into a time interval, it is also possible to perform dynamic buffer scheduling which used other 
buffers. It restricts, when not performing buffer re-scheduling or dynamic buffer schedule 
management, either, in order to make transmitting buffer size increase, and finally the deleting 
means of a network control means deletes at least one copy of the data which should be 
transmitted into said time interval. 
[0063] 

According to the 7th standpoint of this invention, the data communications between a base 
transceiver office and a subscriber station are performed in the compressed mode operation by 
which some data is compressed into a time slot. And IF measurement is carried out in the 
standby time portion of the data frame from which it is the time interval preferably shown in IF 
repeat-time indication signal, and data communications are performed by compressed mode. 
Therefore, it is requested when the network should measure the frequency of others 
[ subscriber station / of how much / length ] to a subscriber station in this case. It is usable as 
a complement of compressed mode in this. 
[0064] 

The another advantageous example and improvement point of this invention will be obtained from 
the dependent claim. This invention can include the example separately acquired from the 
combination of description and/or the standpoint by which the claim is carried out, and the 
feature in this specification and/or an attached claim. 
[0065] 

Hereafter, the example of this invention is described with reference to an accompanying drawing. 

Here, please care about that an identical or similar reference number shows an identical or 
similar step and function through a drawing. Especially each part explained to conventional 
subscriber station MS and the conventional network control means RNC in drawing 2 exists also 
in the example of this invention. Please care about that this invention is not limited to specific 
CDMA mentioned above, WCDMA, D-AMPS, or a GSM system. If it puts in another way, this 
invention is applicable to the arbitrary telecommunication systems which need to carry out a 
handover between frequency, a cell, and a different system. 
[0066] 

(Principle of an invention) 

Please care about that a handover procedure and IF measurement are performed [ at both the 
time of setting out of communications system CC, or the time of signaling connection only being 
set to mobile station MS under non-active mode operation ]. 
[0067] 

Drawing 7 shows the fundamental block diagram of the mobile communication system T1 by this 
invention. Mobile station MS has the time interval signal detection means TSIDM which suited so 
that IF repeat-time indication signal TIIS which shows the time interval which was transmitting 
from the network control means RNC and was defined beforehand might be detected in addition 
to each part already shown in drawing 1 by a conventional example. The network control means 
RNC has IF repeat-time selecting means TISM which suited so that said time interval of said 
connection in which said subscriber station MS should perform said IF measurement defined 
beforehand might be chosen. As shown in drawing 7, the time interval selecting means TISM 
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transmits said IF repeat-time indication signal TIIS to said subscriber station MS. 
[0068] 

Therefore, it is possible by using the time interval selecting means TISM within the network 
control means RNC, and the time interval signal detection means TSIDM in subscriber station 
MS to specify a time interval from the network control means RNC to subscriber station MS. 
Therefore, subscriber station MS does not need to perform a judgment of any kind itself, and it 
can trust thoroughly that a time interval is suitable based on the directions from a network 
control means. 
[0069] 

As shown in drawing 8, IF measuring means conforms in step ST13 of drawing 8 fundamentally so 
that IF measurement trigger signal IFTS which the handover means HORM within subscriber 
station MS or the network control means RNC generates may be answered and said IF 
measurement may be performed. In Step S211, the network control means RNC is a time interval 
with which IF measurement should be performed. 

The network control means RNC determines a time interval which determines that temporary 
quality degradation can be permitted. 

This time interval is transmitted to mobile station MS in step ST211. 
[0070] 

In step ST212, the IF measuring means IFMM performs said IF measurement with said time 
interval which was directed into IF repeat-time indication signal TIIS transmitted from said 
detected network control means and which was defined beforehand. Other steps in drawing 8 are 
the same as that of drawing 2. 
[0071] 

As a conventional example about compressed mode operation was explained, in compressed 
mode operation, only short standby time interval IF is available to execution of IF field 
measurement. However, according to the principle of this invention, a planned time interval which 
can permit temporary quality degradation is used. So that quality degradation in which a network 
control means is constant even when IF measurement is carried out may be accepted or it can 
compensate by network control means or a subscriber station, Since a subscriber station is able 
to trust having determined a suitable time interval thoroughly, when a subscriber station receives 
directions of this time interval, it can start IF measurement promptly. That is, in inside of a time 
interval in which a subscriber station carries out IF measurement, since data exchange between 
a subscriber station and a network is impossible, temporary deterioration of a quality of service 
resulting from IF measurement generates it. 
[0072] 

However, as for a network control means, it is possible for deterioration of such a quality of 
service to determine autonomously a time interval which does not bring about evil as the whole 
transmission. Usually, a time interval directed by a network control means is below a standby 
time interval in compressed mode operation. Since the member does not need to wait for a start 
of compressed mode operation, it is possible to make a handover decision between systems 
between more nearly high-speed frequency so that it is [ therefore ] possible to perform IF 
measurement a little early. This is because it has the capability to perform measurement other 
than measurement execution only using compressed mode art, when a subscriber station uses a 
proposed method. That is, in some situations, it is difficult to determine not to lose connection 
early. Therefore, unless quality degradation is as severe as transmission is interrupted, a more 
nearly high-speed handover is attained in IF measurement that it can perform [ as a result ] still 
promptly. 
[0073] 

Preferably, IF repeat-time indication signal TIIS is transmitted within said IF measurement trigger 
signal IFTS from said IF repeat-time selecting means TISM. That is, the network control means 
RNC is able to determine first fundamentally that there is the necessity for a handover, and that 
the subscriber station needs the trigger of IF measurement. However, the network control means 
RNC can suspend transmission of a trigger signal until the time interval with which IF 
measurement should be performed is determined. And it is possible to also convey the 
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information about the time interval as which IF measurement trigger signal was chosen, for 
example by both both directions of a trigger signal and a time interval becoming ability ready for 
sending to a subscriber station. 
[0074] 

Therefore, when a network is determined about when a subscriber station should measure 
another frequency in the same system or other systems in which period (or for two or more of 
which terms), A subscriber station has the capability to carry out these measurement, even if 
the quality of service (QoS) of the present service (singular number or plurality) deteriorates 
temporarily. 
[0075] 

In order to enable suitable determination of a time interval, the network control means RNC 
(and/or, subscriber station MS) supervises quality-of-service QoS of the established 
communication interface, It is possible to have the switching performance measuring means 
CQMM which suited so that the information on quality-of-service QoS might be transmitted to 
the network control means RNC. The switching performance monitor means CQMM may be 
arranged in base transceiver office RBS again. The switching performance monitor means CQMM 
supplies some information on a quality of service to the time interval selecting means TISM. 
Therefore, if possible, a time interval can be chosen with the time interval allowed temporary 
deterioration of the quality of service by said IF measuring means IFMM performing said IF 
measurement. 
[0076] 

Therefore, when a temporary fall of quality-of-service QoS in a communication interface is 
allowed as above-mentioned, subscriber station MS can use degradation of this service for 
measurement between frequency. The network can determine one or more time intervals allowed 
the fall of quality-of-service QoS, and can perform measurement between frequency in the time 
interval. A network control means has knowledge not only about the switching performance 
about both uplink and a down-link but about a system configuration. Therefore, the network 
control means has the best possibility for determining just whether a subscriber station should 
perform measurement about another frequency, and when ** should carry out the 
measurements of length of how much. Of course, a switching performance is good, and when 
other frequency or systems which measure do not exist, subscriber station MS does not need to 
carry out a handover. 
[0077] 

Of course, the principle of this invention needs to direct in which interval (one or more) 
subscriber station MS should perform measurement between frequency when via IF measuring 
time indication signal TIIS with which the network control means was detected. As mentioned 
above, this information may be included in a trigger signal. 
[0078] 

The switching performance monitor means CQMM transmits the information on a quality of 
service to a network control means. The switching performance monitor means CQMM is ability 
ready for sending also about the information on the intact buffer used for the connection in a 
network. That is, in any communications systems, before being transmitted to a subscriber 
station, the transmission buffer which stores send data temporarily is used. (It has been arranged 
at the subscriber station, the base transceiver office, and/or the network control means) The 
switching performance monitor means CQMM has again the knowledge of system configurations, 
such as other frequency in the system in the field where the subscriber station established 
connection, and other systems. Therefore, based on all this information, the time interval 
selecting means TISM can choose the best time interval which temporary deterioration of the 
transmission quality can still permit. 
[0079] 

The network control means can perform the increase in electric power at the time of the 
preparation for offsetting temporary degradation of transmission resulting from IF measurement, 
for example, the start of a time interval, and an end so that it may explain below with reference 
to the example of this invention. Instead, transmitting buffer size can also be adjusted (buffer 
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size is increased or an additional buffer is used), In order to reduce the coming data volume and 
to reduce the data volume which needs to be stored in a transmission buffer, it is also possible 
to reduce a transmission rate in the time interval defined beforehand. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



(The 1 st example) 

Generally, in a communications system, it is distinguishable in service of a different form, i.e., 
service sensitive to delay, and service sensitive to a deficit. When service form is sensitive to 
delay, it is more important also for a certain ****** than having no error that transmitted 
information is received on time. For example, a sound is transmission sensitive to delay. 
[0081] 

On the other hand, when service form is sensitive to a deficit, it is important that information is 
received without exceeding an error which can correct a decryption machine within a subscriber 
station or a network control means. When a packet contains an unrecoverable error, the packet 
is translated as what was lost. For example, web browsing will reach late, although information 
will reach early, but since it is not related, it is service sensitive to a deficit. 
[0082] 

The 1st example of this invention is related with how minimization or reduction of quality-of- 
service QoS usable to measurement between frequency to a case of service sensitive to delay is 
performed. 
[0083] 

When transmission sensitive to delay is carried out during a communication interface between 
subscriber station MS and base transceiver office RBS (or network control means RNC), a 
subscriber station has deleting means DEL which deletes data which reached into said selected 
time interval from base transceiver office RBS. Such a situation For example, specific time for 
the network control means RNC to originate in some standards (for example, a poor 
measurement report by a high frame error rate and/or a mobile station, low received signal 
strength, and/or the bad signal-to-interference ratio SIR) at subscriber station MS and a period, 
It generates, when it requires and subscriber station SS and base transceiver office RBS 
establish voice connection, i.e., service sensitive to delay, so that measurement about other 
frequency or systems may be performed to subscriber station MS. Probably this will suggest a 
slot (path of a frame) on the present connection, or a loss of a frame. Such a frame is because 
IF measurement needs to be deleted by subscriber station in a time interval performed. In order 
to offset temporary deterioration of this quality of service, said network control means RNC 
and/or said subscriber station MS, respectively, It can have power control means Pulse 
Amplitude Modulation for increasing down-link DL of communication interface CC, and 
transmission power on the uplink UL before a start of said time interval defined beforehand, 
and/or after an end, respectively. 
[0084] 

For example, when set beforehand, in order for the network control means RNC to determine 
that said subscriber station MS should perform IF measurement and to make transmission power 
on uplink increase between the ten following data frames after 10 data frames, (Setting for a 
procedure for example, using transmission-control flag TCP) It is ability ready for sending in 
subscriber station MS about an indication signal. A network control means makes transmission 
power on its down-link DL increase again. 
[0085] 
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Simultaneously, a network control means directs the transmission power to make it increase 
about two or more data frames (for example, 10) after an end of a time interval directed to 
subscriber station MS. When a time interval is completed, a network control means makes 
transmission power on its down-link similarly increase again. Such electric power adjustment can 
be carried out in a high speed and a low-speed power-controls cycle which were mentioned 
above about drawing 5. 
[0086] 

Of course, since subscriber station MS is busy with performing IF measurement even if 
transmission power on uplink and a down-link is increased before and after a time interval, a 
period when data is not transmitted or received still exists in an inside of the time interval. 
Therefore, an error rate increases fundamentally. However, a rise of this error rate is 
compensable by the increase in transmission power. As for an error rate, it is only calculated 
about an average of many data frames. Therefore, degradation of the transmission quality 
between IF repeat times is compensable by making transmission power increase in the beginning 
of a time interval, or the last. Therefore, overall deterioration of a quality of service does not 
take place. 



[Translation done.] 



